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Ref^ulation  and  *  tendency  manifested  in  nearly  all  other  extreme  on  account  of  the  inexperience  of  the  men 
Municipal  Operation  public-utility  measures  now  pending  at  the  head  of  affairs  with  the  operation  of  such  small  units 
before  the  various  state  legislatures  to  and  of  a  desire  to  carry  the  methods  used  in  large  properties 
exempt  municipally  owned  and  municipally  operated  sys-  into  the  smaller  ones.  If  the  consolidations  of  the  smaller 
terns  from  the  provisions  of  the  acts  is  vicious  and  cer-  plants  are  to  be  successful,  it  is  essential  to  eliminate  unnec- 
tainly  against  public  policy.  Such  flesh  and  red-herring  essary  expenditure  of  time  and  money  keeping  little  used 
legislation  can  only  react  to  the  detriment  of  the  consumer  records.  The  best  of  judgment  is  needed  to  determine  how 
in  whose  interest  it  is  apparently  framed ;  for  experience  much  red  tape  and  system  can  be  done  away  with  without 
has  shown  that  of  all  utilities  those  operated  by  munic-  affecting  the  net  results  disadvantageously.  The  bad  effect 
ipalities  are  most  in  need  of  regulation,  especially  as  of  too  much  red  tape  shows  up  most  strongly  in  connection 
regards  cpiality  of  service  and  financial  methods.  The  w  ith  the  small  plant  in  the  bookkeeping  and  the  making  out 
consolidation  of  properties  and  the  realization  on  the  part  of  reports,  lo  be  sure,  it  is  better  to  have  too  many  records 
of  electric-railway  companies  that  it  is  more  economical  than  too  few,  but  a  study  of  the  reports  and  systems  of 
to  purchase  energy  than  to  generate  it  mean  that  the  day  most  plants  will  show’  that  some  records  and  reports  are 
is  not  far  off  when  there  will  be  fewer,  but  larger,  gener-  costing  much  more  than  they  are  worth. 

ating  stations.  Then,  owing  to  the  intenser  development  _ _ 

and  to  the  diversity-factors  of  the  loads,  rates  for  service 

will  reach  a  point  where  small  or  municipally  operated  sys-  We  have  often  referred  to  the  success- 

terns  can  no  longer  compete  for  business— because  they  Problems  ful  working  of  the  flat-rate  campaign 

cannot  obtain  more  favorable  load-factors  or  diversity-  for  small  residences  conducted  by  Mr. 

factors  than  the  community  affords.  Such,  however,  is  \  Dmiham,  of  Hartford,  Conn.,  who,  despite  his  years, 
not. the  case  with  a  large  system  catering  to  the  needs  been  on  the  firing  line  of  progress  for  more  than  two 

of  many  communities  and  carrying  a  more  diversified  decades.  Since  his  retirement  the  same  policy  has  been 
load.  Naturally,  the  tendency  of  the  municipally  operated  carried  on,  until  now’  nearly  75,000  contract  lamps  are  used 
system  will  be  to  ward  off  the  inevitable  as  long  as  pos-  Hartford  residences  and  there  is  a  much  greater  general 
sible  and  in  doing  so  to  resort  to  measures  that  would  utilization  of  electricity  in  Hartford  th.an  is  to  be  found  in 
not  be  tolerated  by  a  public  service  commission.  This  con-  most  cities  of  very  much  larger  size.  The  latest  form 
dition  points  to  the  need  of  some  competent  body  to  con-  ^jf  rate  which  has  been  brought  to  our  attention  is  in 
serve  the  interest  of  the  taxpayers  and  shows  the  fallacy  force  in  a  neighboring  city,  where  the  scheme  is  reduced 
of  rendering  municipally  operated  utilities  immune  from  rudimentarily  simple  form  of  furnishing  100  cp  in 

public-service  regulation.  tungsten  lamps  for  $i  a  month,  and  more  at  the  same  rate 

_ _  if  needed.  This  arrangement  enables  the  consumer  to 

know  in  advance  exactly  what  his  bill  is  going  to  be  and 
Simplicity  in  I  he  wholesale  consolidation  of  numer-  to  di.stribute  his  available  lighting  sources  in  such  form 

Consolidation  ous  small  public-service  companies  as  suits  his  convenience.  The  original  Hartford  .scheme 

during  the  last  tw’elve  months  is  bring-  contemplates  the  use  of  either  25-watt  or  30-watt  tungsten 
ing  into  prominence  the  imiiortance  of  eliminating  as  much  lamps,  while  the  modified  contract  here  referred  to  might 
“red  tape  ’  as  possible  from  the  general  supervision  and  well,  for  example,  be  worked  out  on  the  basis  of  one  40-cp 
management  of  such  groups  of  small  units.  While  syndi-  lamp  and  three  20-cp  ones,  or  similar  combinations  as 
cate  management  of  central  stations  operating  in  com-  might  prove  convenient.  Of  course,  if  all  these  lamps 
munities  of  20,000  or  more  inhabitants  has  been  common  for  were  used  continuously  the  company  would  lose  money, 
many  years,  the  wholesale  acquisition  of  small  properties  but  the  whole  plan  is  based  on  the  law'  of  averages  as  ap- 
by  syndicates  is  comparatively  recent.  It  must  be  obvious  plied  to  human  nature.  Where  there  is  one  person  who 
that,  as  compared  with  city  systems,  greatly  simplified  would  use  his  lamps  unreasonably  just  because  he  had  the 
methods  must  be  pursued  in  the  records  and  management  of  privilege,  there  are  two  or  three  who  appreciate  their 
a  company  composed  of  many  such  small  units,  otherwise  benefits  enough  to  exercise  the  same  reasonable  caution 
the  “red  tape”  necessary  to  manage  these  small  plants  from  in  using  light  that  they  would  if  the  lamps  were  installed 
a  central  office  will  be  out  of  proportion  to  the  gross  re-  with  a  meter.  Very  few  people  are  disposed  to  take  mean 
ceipts.  The  records  kept  of  small  properties  have  fre-  advantage  of  one  who  is  trying  to  give  them  a  square  deal, 
quently  been  insufficient.  The  incoming  consolidated  man-  and  the  experience  at  Hartford  has  shown  that  the  prices 
agement  taking  hold  of  such  plants  is  likely  to  go  to  the  obtained  for  contract  lighting  when  reduced  to  a  kilowatt- 
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hour  basis  are  remunerative  ones.  The  hundred-candles- 
for-a-dollar  proposition  ought,  under  ordinary  circum¬ 
stances  of  use,  to  result  in  from  8  to  9  cents  per  kw-hr., 
which,  considering  the  simplicity  of  accounting  and  the 
absence  of  all  meter  expense,  is  a  very  satisfactory  figure. 
It  is  particularly  advantageous  by  reason  of  the  fact  that 
the  load  thus  taken  on  is  added  to  that  which  may  be  rea¬ 
sonably  expected  on  a  strictly  meter  basis  and  is  very 
largely  off-the-peak  load,  which  of  itself  would  justify  some 
concession  in  price.  It  is,  too,  a  load  of  low  demand, 
since  at  a  fixed  price  only  lamps  intended  to  be  used  reg¬ 
ularly  will  be  installed  and  there  is  no  chance  of  unusually 
high  peaks.  Of  course,  the  plan  is  one  that  appeals  only 
to  the  small  user,  who  is  the  very  person  who  hesitates  to 
accept  the  meter  basis  of  charge.  The  plan  is  unscientific 
from  the  standpoint  of  the  maker  of  rates,  but  it  pro¬ 
vides  new  business  which  is  reasonably  profitable  and  it 
goes  one  step  further  toward  making  electric  service  a 
general  necessity.  The  ordinary  dwelling  of  fair  size  could 
more  cheaply  adopt  the  meter  basis  of  charge,  for  the  total 
number  of  lamps  is  likely  to  be  from  25  to  50,  which,  even 
if  of  small  size,  would  result  in  a  monthly  bill  on  the  con¬ 
tract  basis  greater  than  any  probable  meter  bill.  But  with 
small  apartments  and  the  little  houses  of  workingmen  the 
balance  goes  quite  the  other  way.  The  contract  plan  is, 
therefore,  one  to  be  used  rather  as  auxiliary  to  the  ordinary 
system  of  rates  than  as  a  general  basis  of  lighting  sales,  but 
in  this  auxiliary  function  it  looks  decidedly  promising. 


A  Study  of  Street  Lis^hting 

One  of  the  most  important  contributions  to  the  problem 
of  street-lighting  design  which  have  appeared  in  a  long 
time  is  a  paper  before  the  British  Institution  of  Electrical 
Engineers  by  Messrs.  Pearce  and  Ratcliflfe,  noted  in  our 
Digest.  It  deals  with  the  experiments  carried  on  in  Man¬ 
chester,  some  of  which  have  already  been  referred  to  in 
our  columns.  The  particularly  important  phase  of  the 
investigation  is  that  some  time  ago  a  careful  comparison 
was  instituted  on  a  practical  scale  between  high-pressure 
gas-lighting  and  flame-arc  lamps,  as  regards  both  effect 
and  economy.  In  each  case  the  lamps  were  spaced  at  a 
little  over  100  ft.  and  at  a  height  of  27.5  ft.,  the  gas  lamps 
being  Keith  three-burner  units,  rated  at  4500  cp,  and  the 
electric  lamps  yellow-flame  arc  units  of  the  magazine  type 
taking  ii  amp.  The  expense  of  maintenance  on  both  these 
systems  was  very  carefully  studied  and  thorough  measure¬ 
ments  of  the  illumination  were  made.  The  investigation 
showed  that  from  the  economic  standpoint  gas  is  quite  out 
of  the  game,  being  considerably  higher  than  electric  light¬ 
ing  both  in  fixed  charges  and  operating  costs.  In  fact,  for 
equal  illumination  the  arc  lighting  costs  less  than  40  per 
cent  of  the  press-gas  lighting. 

The  authors  of  the  paper  go  so  far  as  to  say  that  elec¬ 
tric  lighting  possesses  all  the  practical  advantages,  al¬ 
though  they  state  that  the  press-gas  lamps  were  slightly 
steadier  and  less  glaring  than  the  arc  lamps.  It  is  a  little 
difficult  from  the  facts  given  to  evaluate  the  difference  in 
cost  between  the  two  illuminants  with  precision,  inasmuch 
as  one  is  dealing  with  a  municipal  plant,  and  it  is  clear 


that  the  figures,  particularly  those  relating  to  fixed  cost, 
are  not  accurately  ascertainable  unless  when  dealing  with 
a  much  larger  number  of  lamps  than  were  here  used.  It 
is  equally  clear,  however,  that  the  discrepancy  in  the  figures 
given  is  far  too  great  to  be  obliterated  by  any  of  these 
considerations.  It  is  not  a  question  of  one  lamp  costing 
a  few  shillings  a  year  more  than  the  other,  but  of  the 
one  costing  several  times  as  much  as  the  other.  One  of 
the  conspicuous  reasons  for  the  practical  economical  fail¬ 
ure  of  the  press  gas  was  that  not  only  the  particular  lamps 
here  used  but  a  number  of  others,  of  which  tests  were 
available,  showed  a  great  deficit  in  actual  candle-power 
below  the  rating,  all  the  press-gas  lamps  tested  giving 
roughly  only  about  half  their  reputed  output.  The  4500-cp 
lamp  used  in  the  test  gave  only  as  the  average  maximum 
reading  about  2300.  The  flame-arc  lamps  did  relatively 
very  much  better.  The  raw  results  of  this  comparison  are 
thoroughly  in  line  with  those  we  have  at  various  times  in¬ 
dicated  on  the  basis  of  experience  elsewhere.  The  press- 
gas  lamps  certainly  give  a  beautiful  light,  but  at  the  prices 
charged  for  energy  in  America  they  seem  to  stand  a  very 
small  chance  of  economic  success. 

Incidentally,  the  Manchester  investigation  brought  out 
many  points  of  technical  interest.  In  the  first  place  the 
photometric  work  by  the  somewhat  unusual  method  of 
flicker  photometry,  to  obviate  the  differences  in  color,  seems 
to  have  been  thoroughly  done.  The  flicker  instrument  was 
found  somewhat  troublesome  to  use,  but  otherwise  satis¬ 
factory.  The  illumination  was  measured  on  the  horizontal, 
a  meter  above  the  ground,  and  in  the  arc-lighted  street  the 
minimum  intensity  was  found  to  be  about  0.5  ft.-candle, 
while  the  ratio  of  minimum  to  maximum,  referred  to  as 
the  variation-factor  of  the  illumination,  was  3.75.  Tests 
were  also  made  with  a  reading  lumenometer.  These  tests, 
which  are,  of  course,  less  precise  than  photometric  read¬ 
ings  but  still  not  without  value  in  conjunction  with  pho¬ 
tometry,  showed  consistently  the  curious  condition  of  some¬ 
thing  like  25  per  cent  greater  apparent  illumination  from 
the  arc  lamps  than  was  derived  from  the  candle-power 
readings.  This  difference  must  probably  be  charged  to  the 
quasi-monochromatic  character  of  the  light  from  a  yellow- 
flame  arc  lamp.  The  same  phenomenon  is  even  more 
strongly  marked  in  comparing  the  mercury-arc  lamp  with 
a  source  giving  a  continuous  spectrum. 

Another  interesting  phase  of  the  study  was  the  testing 
of  globes  with  reference  to  their  effect  on  the  distribu¬ 
tion.  The  first  installation  was  with  clear  inner  globes 
and  opalescent  outer  ones,  the  latter  serving  in  a  measure 
to  improve  the  distribution ;  but  this  arrangement  was 
found  unsatisfactory  and  it  was  advisable  later  to  substi¬ 
tute  an  etched  globe  of  somewhat  different  shape.  The 
best  results  were  obtained  by  a  graduated  etching,  light 
in  the  upper  part  of  the  globe  and  stronger  at  its  base. 
The  change  effected  by  this  modification  of  the  glassware 
w^as  very  striking,  the  angle  of  maximum  candle-power 
being  raised  considerably  nearer  the  horizontal.  Dioptric 
inner  globes  were  also  tried  both  with  clear  outer  globe 
and  with  the  graduated  etching  referred  to,  and  also  with 
slightly  opalescent  outer  globe.  With  the  aid  of  diffusion 
the  dioptric  inner  globes  performed  well  but  were  found 
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somewhat  hypersensitive  to  the  position  of  the  arc,  so  that 
their  use  was  looked  upon  as  of  a  somewhat  dubious  ad¬ 
vantage. 

All  things  considered,  the  Manchester  experiments  seem  , 
to  have  made  it  very  plain  that  flame-arc  lamps  when 
judiciously  used  can  be  made  to  give  considerably  more 
economical  street  lighting  when  intense  illumination  is  re¬ 
quired  than  can  high-pressure  gas  lamps,  but  that  there 
is  considerable  yet  to  be  learned  about  the  best  way  of  in¬ 
stalling  very  high-power  illuminants.  The  intensity  of 
illumination  reached  was  higher  than  is  familiar  in  Amer¬ 
ican  practice,  and  the  figures  for  costs  would  require  con¬ 
siderable  revision  if  applied  here.  There  is  little  doubt, 
however,  that  the  balance  would  still  remain  on  the  same 
side,  and  that  under  present  conditions  there  is  little  to 
encourage  any  American  municipality  in  undertaking  high- 
pressure  gas  lighting. 

More  Light  on  the  X-Rays 

Experiments  made  within  the  last  few  months  on  the 
reflection  of  X-rays  from  cleavage  planes  of  crystals,  based 
on  the  theory  that  natural  cleavage  planes  approximate  to 
that  molecular  degree  of  smoothness  necessary  for  the  re¬ 
flection  of  extremely  short  wave-lengths,  have  proved  suc¬ 
cessful,  and  for  the  first  time  definite  and  well-marked 
reflection  of  the  X-rays  has  been  secured.  In  a  paper 
recently  read  before  the  Physical  Society  in  London,  Pro¬ 
fessors  Barkla  and  Martyn  presented  the  results  of  a  fur¬ 
ther  extension  of  this  line  of  work.  It  is  hardly  necessary 
to  remind  our  readers  that  the  actual  character  of  the 
X-rays  has  been  a  puzzle  from  the  very  beginning  of  ex¬ 
periments  with  them.  They  have  been  in  turn  supposed  to 
be  electromagnetic  disturbances  of  enormously  small  wave¬ 
length,  physical  emission  of  some  extraordinary  and  pe¬ 
culiar  kind,  and  irregular  pulses  in  the  same  medium  which 
transmits  other  electromagnetic  radiations  but  broken  and 
devoid  of  anything  like  systematic  periodicity. 

The  experiments  seem  to  throw  new  light  on  the  very 
puzzling  phenomena  and  to  afford  a  basis  for  a  definite 
answer  as  to  the  identity  of  the  X-rays  and  their  relation 
to  other  forms  of  radiant  energy.  Barkla  and  Martyn 
made  an  investigation  of  the  reflection  of  X-rays  from  a 
crystal  of  rock  salt.  Rock  salt  crystallizes  in  the  cubic 
system ;  its  cleavage  planes  are  correspondingly  simple,  and 
it  is  unusually  transparent  to  most  of  the  known  forms 
of  radiation.  The  experiments  were  carried  on  chiefly  at 
nearly  grazing  incidence,  and  it  was  definitely  established 
that  the  reflection  obeyed  the  ordinary  laws  which  hold  for 
electromagnetic  radiations  of  visible  wave-length.  The  re¬ 
flected  radiation  had  approximately  the  same  penetrating 
power  as  the  incident  radiation  and  was  fairly  homo¬ 
geneous  after  having  traversed  5  mm  of  rock  salt  in  the 
course  of  its  reflections.  Moreover,  a  definite  system  of 
interference  fringes  was  established  in  the  reflected  ray 
owing  to  interference  of  the  pencils  reflected  from  equally 
spaced  cleavage  planes,  the  maxima  observed  by  photo¬ 
graphic  methods  corresponding  to  spectra  of  various  or¬ 
ders.  In  fact,  the  cleavage  planes  might  almost  be  s^id  to 
serve  in  this  case  as  an  echelon  grating.  At  all  events. 


the  system  of  interference  fringes  observed  is  thoroughly 
comprehensible  on  the  theory  that  the  radiations  produc¬ 
ing  them  are  simple  electromagnetic  waves  of  extraordi¬ 
nary  short  wave-length. 

Quantitative  figures  in  a  case  of  this  kind  must  be  ac¬ 
cepted  with  some  caution.  In  the  particular  instance  be¬ 
fore  us  the  wave-length  was  figured  on  the  theory  that  the 
crystal  molecule  in  the  cleavage  plane  was  merely  a  simple 
molecule  of  sodium  chloride  and  not  a  polymer.  This 
hypothesis  would  lead  to  a  minimum  value  for  the  wave¬ 
length,  and  collateral  evidence  makes  it  quite  certain  that 
one  cannot  assume  such  simplicity  in  the  molecules  of  a 
solid.  In  a  general  way,  the  computation  of  the  wave¬ 
length  required  to  account  for  the  interference  phenomena 
observed  led  to  a  value  of  an  order  of  magnitude  no  more 
than  a  few  hundred-millionths  of  a  millimeter;  in  other 
words,  a  few  ten-thousandths,  at  the  most,  of  the  wave¬ 
length  of  visible  light. 

The  shortest  ultra-violet  wave-lengths  obtained  by  Schu¬ 
mann  and  by  Lyman  are  at  least  a  thousand  times  as  long 
as  those  attributable  to  the  X-rays  from  these  latest  ex¬ 
periments,  and  these  shortest  ultra-violet  radiations  are 
completely  absorbed  by  a  few  millimeters  of  air  and  can 
be  obtained  only  by  working  in  vacuo.  Below  the  Schu¬ 
mann  region,  therefore,  there  must  exist,  if  the  present 
experiments  are  confirmed,  huge  absorption  bands  in  all 
gases  yet  investigated,  rendering  them  opaque  to  short 
electromagfnetic  waves  until  a  certain  unknown  inferior 
limit  is  reached,  at  which  they  again  become  transparent. 
Such  absorption,  however  strange  it  seems  at  first  thought, 
is  not  unknown  within  the  wider  range  of  radiation. 
Water,  for  instance,  obstructs  an  enormous  range  of  the 
longer  wave-lengths,  while  beautifully  transparent  through 
the  entire  visible  spectrum  and  far  into  the  ultra-violet. 

thin  layer  of  asphaltum,  on  the  other  hand,  shows  oppo¬ 
site  characteristics. 

There  is  no  great  improbability  a  priori  in  the  exist¬ 
ence  of  a  region  of  exceedingly  short  wave-lengths 
to  which  substances  opaque  to  radiations  of  length  com¬ 
mensurate  to  their  molecular  dimensions  may  be  wonder¬ 
fully  transparent.  If  one  looks  upon  absorption  as  a  phe¬ 
nomenon  of  resonance,  it  should  not  exist  for  oscillation 
frequencies  immensely  greater  or  less  than  those  that  would 
produce  resonance  in  structures  of  the  size  concerned.  Ex¬ 
tremely  short  radiations  should  traverse  molecular  struc¬ 
tures  as  light  waves  traverse  the  “gauze  ring”  that  sur¬ 
rounds  Saturn.  What  lies  in  the  region  between  the  short¬ 
est  radiations  detected  by  Schumann  and  the  X-rays  which 
jiroduce  the  interference  fringes  found  by  Barkla  and  Mar¬ 
tyn  remains  yet  to  be  discovered.  This  latest  investiga¬ 
tion  opens  a  huge  unknown  region  in  which  momentous 
discoveries  are  due.  Meanwhile  the  work  now  done  should 
be  repeated  and  amplified  to  make  sure  that  no  secondary- 
phenomena  have  been  put  in  evidence  and  that  no  consid¬ 
erable  factors  -of  uncertainty  lie  in  the  determination  of 
the  wave-lengths.  This  much  is  certain,  however,  that 
we  are  on  the  road  to  a  clearer  understanding  of  the  X-rays 
and  to  a  glimpse  at  last  of  a  new  realm  bearing  perhaps  the 
same  relation  to  the  electron  that  ordinary  spectroscopy 
hears  to  the  atom  and  the  molecule. 


i _ 


8i2 


ELECTRICAL  W O R L L 


VoL.  6i,  No.  i6 


The  News  of  the  Week 


Activities  and  Events  in  the  Electrical  Field — 
Reports  of  Meetings — Commission  Findings,  Etc. 


Ontario  Legislature  Appropriates  $2,500,000  for 
Extensions  to  Hydroelectric  Systems 

An  appropriation  of  $2,500,000  for  the  Hydroelectric 
Power  C  ommission  has  passed  the  Ontario  Legislature, 
rile  Hon.  Adam  Beck,  chairman  of  the  commission,  in¬ 
formed  the  1  louse  that  the  estimated  expenditure  for  the 
year  would  be  approximately  $2,500,000,  and  that  before 
the  work  now  under  way  was  completed  $2,500,000  more 
would  be  spent.  At  least  $250,000  will  be  required  for  new 
offices  in  I'oronto  with  other  incidentals.  For  extensions 
to  the  Niagara  district  $400,000  will  be  required,  and  for 
the  Windsor  extension  $200,000.  The  transmission  lines 
and  eciuipment  for  this  will  cost  $750,000;  $150,000  will  be 
expended  on  the  Severn  system,  and  $20,000  on  the  Port 
•Arthur  .system,  b'or  the  St.  Lawrence  system  $250,000  will 
be  recpiired,  tor  the  Newmarket  and  the  system  north  of 
Torunto  $i(X).o()o,  for  the  Cannington  and  Beaverton  sys¬ 
tem  $75,000,  and  for  the  Clinton  service  and  the  district 
about  Goderich  $250,000.  The  commission  has  decided  that 
the  extension  of  the  Niagara  sy.stem  to  (joderich  offers 
more  advantages  than  any  other  plan.  It  has  also  found 
it  more  economical  to  do  its  own  construction  work  and 
has  secured  tenders  for  towers  at  $3.68  per  100  lb.  of  steel, 
against  $4.30  for  the  same  material  put  into  towers  when 
the  first  transmission  line  was  built. 


Scranton  Railway  Contracts  for  Central-Station 
Energy 

The  Scranton  Railway  Company,  a  subsidiary  of  the 
American  Railways  Company  .of  Philadelphia,  has  signed 
a  contract  with  the  Scranton  (Pa.)  Electric  Company  for 
all  electrical  energy  required  by  it  for  the  operation  of  its 
street-railway  .system.  'I'he  contract  becomes  effective  Oct. 

1  and  is  operative  for  twenty  years.  The  load  will  range 
from  5000  kw  to  6oco  kw,  and  by  the  terms  of  the  contract 
the  Scranton  Electric  Company  will  take  over  the  1500-kw 
station  of  the  railway  company  on  lease  and  will  also 
ac<|uire  a  culm  bank  owned  by  the  latter  company.  The 
1500-kw  station  is  comparatively  new  and  contains  a  single 
Rice  &  Sargent  engine  and  railway  generator.  The  equip¬ 
ment  is  operated  non-condensing  and.  the  coal  from  the 
culm  bank  costing  about  50  cents  a  ton  in  the  bins,  the  cost 
of  energv  at  the  switchboard  is  about  8  or  9  mills.  The 
old  station  of  the  railway  company  will  be  dismantled,  but 
the  i5(K)-kw  station  will  be  held  in  reserve  and  for  use  on 
peak  loads. 

The  .^cranton  Electric  Company  will  deliver  the  direct- 
current  energy  at  four  points  and  will  make  extensions  to 
its  system  in  order  to  take  care  of  the  load.  Motor-gen¬ 
erator  sets  will  be  installed  with  Tirrill  regulators  on  the 
exciters  of  the  synchronous  motors  so  that  the  general 
power-factor  of  the  system  can  be  improved.  The  suburban 
station  of  the  lighting  company  has  been  entirely  rebuilt 
within  the  past  year  and  a  io.(XX)-kva  unit  is  now  being  in¬ 
stalled,  the  output  of  which  will  more  than  meet  the  de¬ 
mand  occasioned  by  the  railway  load.  The  river  station, 
which  is  ordinarily  operated  only  during  the  steam-heat¬ 
ing  season,  will  be  equipped  with  the  motor-generators  and 
converted  into  a  combination  generating  and  substation. 
Mr.  Duncan  T.  Campbell  is  the  general  manager. 


Ohio  Utilities  to  Be  Reimbursed  for  Flood  Losses 

Although  no  well-defined  plan  looking  to  the  solution  of 
the  problem  in  detail  has  been  formulated,  it  is  the  feeling 
of  the  authorities  in  Ohio  that  the  utilities  that  have  sus¬ 
tained  great  damage  through  the  recent  floods  should  be 
permitted  to  issue  securities  to  cover  the  losses,  instead  of 
being  compelled  to  make  replacements  out  of  surplus  and 
future  earnings.  Governor  Cox  has  been  quoted  as  saying 
that  the  policy  of  the  State  should  be  one  of  sympathetic 
construction  and  that  companies  serving  the  public  should 
be  permitted  to  capitalize  the  replacements  which  they  are 
forced  to  make  through  flood  damages  and  spread  the  pay¬ 
ment  through  a  term  of  years.  He  is  in  favor  of  some 
plan  that  will  cause  a  minimum  of  hardship.  The  attitude 
of  the  Public  Service  Commission  is  reflected  by  Commis¬ 
sioner  O.  H.  Hughes,  who  has  expressed  a  desire  to  helj) 
the  utilities  affected  and  who  is  of  the  opinion  that  if  the 
laws  of  the  State  are  not  broad  enough  to  give  power  in 
the  premises  to  the  commission,  the  Legislature  now  in  ses¬ 
sion  ought  to  give  the  proper  authority  to  it.  At  the  same 
time,  in  view  of  the  blow  which  many  of  the  properties 
have  also  received  in  the  loss  of  present  and  future  earn¬ 
ings,  the  commission,  in  his  estimation,  ought  also  to  have 
the  riglit  to  adjust  rates  to  help  make  up  the  losses.  This 
would  have  to  be  ver\-  carefully  handled,  however,  he  said, 
and  the  proposition  will  be  entertained  only  in  especially 
severe  cases.  Personally,  Mr.  Hughes  favors  a  conserva¬ 
tive  policy  at  all  times.  He  realizes  that  the  reconstruction 
problem  confronting  the  properties  in  Ohio  at  this  time  is 
very  complex  and  should  be  solved  in  the  light  of  reason. 


A.  1.  E.  E.  Affairs 

Upon  recommendation  of  a  special  committee  on  organi¬ 
zation  of  technical  committees,  the  board  of  directors  of 
the  American  Institute  of  Electrical  Engineers  at  its  meet¬ 
ing  on  April  9  authorized  President  Ralph  D.  Mershon  to 
appoint  a  committee  on  marine  electrical  engineering.  Presi¬ 
dent  Mershon  was  also  authorized  to  appoint  an  Institute 
representative  upon  the  advisory  board  of  the  National  Con¬ 
servation  Congress. 

The  public  policy  committee  recommended  the  passage  of 
the  following  resolution  for  the  guidance  of  the  standards 
committee,  the  resolution  having  been  suggested  by  the  lat¬ 
ter  committee : 

“Resolved,  That  is  is  the  sense  of  this  board  that  co¬ 
operation  between  the  standards  committee  of  the  Institute 
and  the  standards  committees  of  other  national  societies 
<lealing  with  units  and  standards  appertaining  to  or  appli¬ 
cable  in  electrical  engineering,  or  in  the  allied  arts  and 
sciences,  is  desirable,  and  it  suggests  that  the  standards 
committee  shall  take  no  action  on  any  subject  matter  out¬ 
side  of  the  field  of  electrical  or  magnetic  standardization, 
and  within  the  field  of  the  standards  committee  of  another 
national  society,  before  coming  to  an  agreement  with  the 
standards  committee  of  that  society,  provided  that  a  re¬ 
ciprocal  courtesy  is  extended  by  such  standards  committee 
of  such  society.” 

The  special  committee  appointed  in  January  to  examine 
applications  for  transfer  to  the  grades  of  member  and  fel¬ 
low.  filed  under  the  special  section  of  the  constitution,  re- 
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ported  a  list  of  twenty-seven  applicants  for  transfer  to  the 
grade  of  fellow  and  eighty-six  applicants  for  transfer  to 
the  grade  of  member,  whose  applications  had  been  ex¬ 
amined  by  the  committee  and  found  to  comply  with  the 
requirements  of  the  special  section.  The  board  of  directors 
voted  to  transfer  these  113  applicants. 

Messrs.  Maurice  Coster,  A.  S.  McAllister  and  Walter  I. 
Slichter  were  appointed  members  of  the  board  of  exam¬ 
iners  to  succeed  Messrs.  H.  S.  Putnam,  Cary  T.  Hutchinson 
and  George  Gibbs,  resigned.  Mr.  Percy  IT.  Thomas  was 
made  chairman. 


First  Electric  Transmission  Line  from  Sierras  to 

Coast 

Consumers  of  electrical  energy  in  Santa  Maria,  Cal.,  ex¬ 
pect  to  receive  electricity  generated  in  the  Sierra  Nevada 
Mountains,  approximately  300  miles  away,  before  the  first 
of  May.  This  is  the  first  transmission  line  erected  by  the 
San  Joaquin  I^ight  &  Power  Company  for  supplying  elec¬ 
tricity  to  towns  on  the  coast. 

Several  months  ago  a  franchise  was  granted  to  the  gen¬ 
erating  company,  and  since  that  time  the  local  generating 
stations  at  Santa  Maria,  Arroyo  Grande  and  Paso  Robles 
have  been  absorbed.  Arrangements  are  now  being  made  for 
changing  over  the  motor  and  lighting  load  from  the  old 
plants  to  the  new  system.  Resides  being  used  for  power 
and  lighting  purposes  in  business  and  residential  districts, 
the  electricity  will  be  used  for  operating  the  irrigation  wells 
on  ranches. 

Electrical  service  will  be  extended  throughout  the  cen¬ 
tral  portion  of  Santa  Barbara  County,  it  is  understood.  Mr. 
A.  M.  Frost,  coast  superintendent,  has  had  charge  of  the 
recent  development. 


Rate  Research  Committee’s  Report 

T  he  application  of  rates  and  standard  forms  of  contracts 
for  electric  service  will  be  the  features  of  the  report  of 
the  rate  research  committee  of  the  National  Electric  Light 
Association,  the  final  copy  for  which  was  approved  at  a 
meeting  of  the  committee  in  Chicago  on  April  10.  This 
report  will  be  submitted  at  the  coming  convention  in  June 
and  will  contain  in  addition  a  synopsis  of  the  rates  offered 
by  eight  or  more  companies  in  different  parts  of  the  coun- 
try,  together  with  the  committee’s  idea  of  what  is  a  proper 
form  of  contract.  The  results  of  the  discussions  brought 
out  in  the  eight  meetings  held  by  the  committee  will  also 
be  incorporated.  Mr.  TC  W.  Lloyd,  of  the  Commonwealth 
I'ldison  Company  of  Chicago,  is  chairman  of  the  committee. 


Mr.  Dunham  to  Develop  Electrical  Agrriculture 

Since  his  retirement  from  the  presidency  of  the  Hart¬ 
ford  (Conn.)  h'lectric  Light  Company,  Mr.  Austin  C. 
Dunham  has  been  actively  engaged  in  investigations  along 
diversified  industrial  and  economic  lines,  and  he  has  lately 
paid  special  attention  to  the  possibilities  of  agriculture  on 
a  small  scale  by  city  wage-earners  who  live  in  the  country 
•except  during  working  hours.  Mr.  Dunham  has  recently 
purchased  a  90-acre  tract  of  farming  land  at  Newington, 
about  5  miles  from  Hartford  and  New  Britain,  and  is 
planning  to  cut  this  up  into  about  twenty  small  farms  for 
purchase  on  a  time  basis  by  indu.strial  workers  in  the  city. 

The  intention  is  to  provide  each  purchaser  with  a  farm¬ 
ing  plant  in  first-class  condition,  and  by  the  raising  of 
diversified  crops,  hay  and  poultry  and  by  dairying  it  is 
estimated  that  a  farm  costing  about  $4,000  can  be  paid 
for  by  the  purchaser  in  from  six  to  seven  years.  More 

(than  seventy-five  applications  have  already  been  received, 
and  Mr.  Dunham  requests  that  at  this  stage  of  the  devel¬ 


opment  no  further  inquiries  be  directed  to  him.  The  pub¬ 
licity  already  given  to  the  scheme  in  the  daily  press  has 
resulted  in  no  little  embarrassment  through  the  flood  of 
correspondence  that  has  followed. 

It  is  probable  that  when  the  work  is  fully  started  central- 
station  service  from  the  lines  of  the  Hartford  Electric 
Light  Company  will  be  utilized  on  these  farms  for  irriga¬ 
tion,  lighting,  motor  service  and  certain  heating  and  cook¬ 
ing  applications  along  the  lines  successfully  practised  on 
the  Scandinavian  peninsula.  Full  details  of  the  work  will 
be  published  in  these  columns  upon  the  establishment  of 
the  detailed  scheme,  which  is  as  yet  only  in  a  formative 
stage  but  is  assured  of  the  same  thorough  development 
which  has  accompanied  Mr.  Dunham’s  former  investiga¬ 
tions  as  head  of  the  Hartford  company. 


N.  E.  L.  A.  Executive  Committee  Meeting 

At  the  meeting  of  the  executive  committee  of  the  Na¬ 
tional  Electric  Light  Association  on  April  ii  there  were 
discussed,  among  other  subjects,  the  question  of  flood  re¬ 
lief,  proposed  changes  in  the  constitution  and  by-laws,  par¬ 
ticipation  in  the  convention  of  the  National  Conservation 
Congress,  arrangements  for  the  Chicago  convention,  a  re¬ 
port  by  Mr.  W.  F.  Wells  on  the  rating  of  apparatus,  and 
the  report  of  Mr.  G.  W.  Elliott  as  master  of  transportation. 
Resolutions  of  congratulation  upon  the  energy  and  prompt¬ 
ness  with  which  the  supply  of  electricity  was  restored  in 
Dayton,  Ohio,  were  adopted  and  a  copy  was  sent  to  Presi¬ 
dent  F.  M.  Tait. 


Program  of  National  District  Heating  Association 
Convention 

The  sessions  of  the  fifth  annual  convention  of  the  Na¬ 
tional  Heating  Association,  Indianapolis,  Ind.,  on  May  27, 
28  and  29,  1913,  will  be  held  in  the  Claypool  Hotel.  Among 
the  papers  to  be  presented  are  the  following:  “Hot- Water 
Heating  for  Residence  Districts,”  by  Mr.  A.  C.  Rogers, 
Toledo  Railways  &  Light  Company,  Toledo.  Ohio  ;  “Possi¬ 
bilities  of  Hot-Water  Heating,”  by  Mr.  N.  M.  Argabrite, 
Indiana  General  Service  Company,  Elwood,  Inrl. ;  “District 
Heating  on  the  Pacific  Coast,”  by  Mr.  Charles  F.  Murphy, 
United  Light  &  Power  Company,  San  Francisco.  Cal.; 
“Commission  Control  of  Utilities,”  by  Mr.  D.  L.  Gaskill,  .sec¬ 
retary  of  the  Ohio  Electric  Light  Association ;  “Appraisal 
of  Heating  Properties,”  by  Mr.  Harold  Almert,  of  H.  M. 
Byllesby  &  Company,  Chicago,  Ill.;  “Station  Designs  with' 
Special  Reference  to  Overload  Capacities,”  by  Mr.  B.  J. 
Denman,  Edison  Illuminating  Company,  Detroit,  Mich.;  “Is 
District  Heating  Profitable  to  the  Central  Station?”  by  Mr. 
C.  J.  Davidson,  of  Woodmansee  &  Davidson,  Chicago,  Ill., 
and  “Operating  Economies  in  Heating  Large  Factory 
Buildings,”  by  Mr.  Edward  L.  Wilder,  assistant  industrial 
engineer  Rochester  Railway  &  Light  Company.  Roch¬ 
ester.  N.  Y. 


Boston  Street-Lighting  Situation 

Electricity  bids  fair  to  capture  most  of  the  street-lighting 
service  at  Boston,  according  to  present  indications.  Com¬ 
missioner  of  Public  Works  L.  K.  Rourke  favors  electric 
service  and  is  in  receipt  of  tentative  propositions  from  the 
Boston  Consolidated  Gas  Company  and  the  Boston  Edison 
company  which  indicate  that  the  city  would  save  about 
$27,717  per  year  over  the  present  cost  of  gas  lighting  in 
side  streets,  parks  and  alleys  if  tungsten  lami)s  were  in¬ 
stalled  on  the  Edison  service.  The  present  cost  of  lighting 
about  10,000  gas  lamps  on  these  minor  thoroughfares  under 
contract  with  the  Rising  Sun  Street  Lighting  Company  is 
$23.60  per  lamp  per  year.  The  Consolidated  company  is 
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ready  to  enter  a  ten-year  contract  to  operate  these  lamps  at 
$21.50  per  lamp  per  year,  and  the  city  would  furnish  only 
the  equipment  which  it  now  maintains  upon  the  streets. 
The  Edison  company  offers  a  ten-year  contract  to  furnish 
60-cp  lamps  at  $21.14  lamp  per  year  and  40-cp  lamps 
at  $18.33.  The  40-cp  tungstens  give  practically  the  same 
illumination  as  the  upright  gas-mantle  lamps  now  in  use, 
but  with  a  better  distribution  of  light.  If  the  city  should 
replace  the  gas  lamps  with  tungstens  under  the  Edison 
company's  offer  it  would  obtain  at  least  one-third  more 
light  with  the  saving  of  nearly  $70  per  day  over  the  present 
cost.  Many  gas  lamps  have  been  gradually  replaced  by 
tungstens  in  Boston,  but  at  present  Mayor  Eitzgerald  is 
withholding  consent  to  the  complete  changing  over  of  the 
equipment  at  a  single  stroke. 


The  Garage  Problem 

In  a  short  paper  read  before  the  Chicago  Section  of  the 
Electric  Vehicle  Association  on  April  8,  Mr.  R.  Macrea, 
of  the  Commonwealth  ICdison  Company,  said  that  it  is  not 
strange  that  electric-garage  service  is  not  always  what 
might  be  desired.  Nevertheless,  the  question  of  garage 
service  is  of  great  importance  to  the  electric-vehicle  indus¬ 
try.  While  there  are  a  number  of  good  garages,  there  is 
an  urgent  need  of  improvement  in  most  of  them.  The 
speaker  made  some  humorous  references  to  the  exploits  of 
“ready-made  electric-vehicle  experts.”  It  has  been  asked 
if  it  would  not  be  better  if  there  were  no  public  garages, 
but  the  answer  mu.st  be  in  the  negative,  because  what  hap¬ 
pens  in  private  garages  is  often  worse.  The  electric  vehicle 
seldom  fails;  failure  is  caused  by  improper  methods  of 
operating. 

This  condition  of  affairs,  in  Mr.  Macrea’s  opinion,  ap¬ 
pears  to  be  due  to  lack  of  authoritative  instructions  on  the 
subject.  The  manufacturers  of  electric  automobiles  provide 
little  help  in  relation  to  operating.  The  remedy  is  an  ad¬ 
mission  on  the  part  of  vehicle  manufacturers  that  operating 
instructions  are  needed.  It  should  not  be  thought  that  the 
term  “kilowatt"  is  too  academic  for  daily  use.  Instructions 
given  by  battery  manufacturers  are  not  sufficient,  for  they 
cannot  be  apj)lied  to  all  types  of  vehicles.  The  electric 
vehicle  is  still  a  long  way  from  being  fooljjroof,  and  the 
manufacturers  should  recognize  this  fact.  Careful  and 
minute  instructions  given  to  owners  and  garage  keepers 
will  do  much  to  bring  about  an  ideal  standard  of  service. 

Of  the  several  garage  men  who  took  part  in  the  dis¬ 
cussion.  one  criticised  the  instructions  of  storage-battery 
manufacturers  as  not  clear  enough,  .\nother  laid  blame 
on  the  generalities  used  by  salesmen  of  electric  automobiles 
in  selling  the  cars.  The  mechanism  and  manner  of  oper¬ 
ating  should  be  explained  carefully  and  in  detail  to  the 
buyer.  Salesmen  should  have  a  fair  measure  of  technical 
knowledge.  .Another  gentleman  said  that  often  the  electric 
car  is  brought  in  late  at  night  and  the  customer  demands 
it  early  the  next  morning.  With  this  situation  there  i-- 
a  temptation  to  send  out  the  car  improperly  charged.  In 
fact,  one  garage  owner  said  that  the  trouble  is  due  largely 
to  impatient  and  inconsiderate  customers.  This  speaker 
said  that  his  troubles  were  caused  less  by  battery  charging 
than  by  comi)laints.  often  unreasonable,  that  cars  are  not 
cleaned  properly. 

Mr.  W.  J.  McDowell,  of  the  General  Vehicle  Comi>any. 
declared  that  the  salesmen  of  that  comi)any  endeavor  to 
explain  minutely  the  machine  to  the  prospective  customer. 
The  salesmen  find  out  first  if  the  customer  is  preparetl  to 
handle  an  electric  truck.  The  company  has  a  service  de¬ 
partment  and  sends  out  inspectors  who  spend  from  two 
days  to  two  weeks  with  the  buyer  or  his  employees,  show¬ 
ing  how  to  charge  the  batteries  and  how  to  make  all 
mechanical  adjustments.  In  addition,  a  book  of  printed 
instructions  is  left  with  the  owner  or  operator  of  the  truck. 


Both  oral  and  printed  instructions  should  be  given  when 
a  truck  is  sold.  The  company  has  a  force  of  inspectors 
who  go  around  every  thirty  days  inspecting  trucks  in 
service. 

Mr.  D.  C.  Arlington,  of  the  Philadelphia  Storage  Battery 
Company,  said  that  Mr.  Macrea’s  contention  referred  par¬ 
ticularly  to  manufacturers  of  pleasure  vehicles;  electric 
trucks  are  well  taken  care  of.  There  are  2000  pleasure  elec¬ 
tric  cars  in  Chicago,  and  the  owners,  or  a  large  proportion 
of  them,  change  from  one  garage  to  another  at  frequent 
intervals  to  get  better  service.  The  trouble  is  almost  always 
the  fault  of  the  attention  given  to  the  battery  and  not  of 
the  battery  itself. 

Mr.  McDowell  added  that  one  trouble  was  that  custom¬ 
ers  often  fail  to  follow  instructions.  A  garage  operator 
contended  that  sometimes  the  so-called  inspection  made  for 
the  manufacturers  is  only  perfunctory.  He  added  that  in 
selling  vehicles  claims  for  long  life  for  the  batteries  are 
frequently  made  that  cannot  be  substantiated  in  practice. 
Eurthermore,  he  asserted  that  sometimes  the  salesmen  draw 
glowing  pictures  of  a  machine  that  will  run  two  or  three 
years  without  repairs.  This  is  an  exaggeration  which  does 
harm. 

I'here  was  a  brief  but  rather  interesting  discussion  of 
the  life  of  storage  batteries  in  vehicle  service.  Mr.  Arling¬ 
ton  said  that  the  batteries  would  last  two  years  or  more  if 
they  were  not  overworked.  Mr.  George  H.  Jones,  of  the 
Commonwealth  Edison  Company,  suggested  that  it  might 
be  well  to  state  the  life  of  a  vehicle  battery  in  mileage. 
One  garage  man  spoke  of  an  electric  car  that  was  run  nearly 
1500  miles  in  a  month,  and  another  member  told  of  one 
that  had  a  record  of  15,000  miles  in  eleven  months  with  one 
set  of  batteries.  He  stated  that  it  is  the  charging  that 
wears  out  the  hatterv,  not  the  number  of  miles  run. 


Electron  Theory  of  Metallic  Conduction 

In  the  last  of  the  series  of  lectures  before  the  Ameri¬ 
can  Institute  of  Electrical  Engineers,  delivered  by  Prof. 
E.  P.  Adams,  of  Princeton  University,  in  New  York  on 
.April  16,  the  subjects  discussed  were  metallic  conduction, 
the  indication  afforded  regarding  the  structure  of  an  atom 
by  the  .study  of  radioactivity,  optical  phenomena  in  moving 
bodies,  and  the  principle  of  relativity. 

In  outlining  the  application  of  the  electron  theory  of 
metallic  conduction  Professor  .Adams  said  that  all  of  our 
previous  ideas  of  conductivity  had  been  centered  about 
Ohm's  law  and  all  known  facts  had  been  deduced  from 
experimental  work  which  followed  this  trend.  In  the  elec¬ 
tronic  theory  it  is  assumed  that  all  metallic  conductors  con¬ 
tain  free  electrons  which  are  not  a  part  of  any  atom.  The 
movement  of  these  electrons  in  the  metal  is  manifested  as 
electric  current,  the  direction  of  which  is  opposite  that  of 
the  motion  of  the  corpuscles.  The  particles  are  negatively 
charged  and  the  flow  of  positive  electricity  must  be  in  the 
opposite  direction. 

The  relation  of  heat  conductivity  and  electric  conductiv¬ 
ity  was  shown,  and  mathematical  proof  was  submitted  to 
substantiate  the  claim  that  both  heat  and  electricity  are 
carried  in  the  metals  by  the  free  electrons.  Phe  ratio  of 
thermal  conductivity  to  electric  conductivity  has  been 
proved  mathematically  to  be  a  constant.  These  results  have 
been  verified  by  experimental  work. 

The  application  made  by  Professor  .Adams  of  the  elec¬ 
tronic  theory  to  explain  the  action  of  an  ordinary  thermo¬ 
couple  proved  very  interesting.  Each  metal  of  the  couple 
contains  a  different  number  of  free  electrons  per  unit  of 
volume.  .As  heat  is  applied  the  electronic  pressure  at  the 
junction  point  becomes  higher  in  one  metal  than  in  the 
other.  To  equalize  this  pressure  the  free  electrons  flow 
from  one  metal  to  the  other.  The  manifestation  of  this 
circulation  of  charged  particles  is  called  electric  current. 
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There  are  at  the  present  time  many  things  which  have 
not  received  a  satisfactory  explanation  by  the  application 
of  this  theory,  but  it  is  thought  that  with  a  better  under¬ 
standing  of  the  structure  of  the  atoms  and  the  nature  of 
the  positive  electric  charge  all  of  the  discrepancies  will 
disappear. 

Professor  Adams  defined  the  principle  of  relativity  as 
a  negative  hypothesis  which  denies  the  possibility  of  detect¬ 
ing  absolute  motion.  Hence  within  a  system  there  can  be 
no  detection  of  absolute  motion.  Only  relative  motion  be¬ 
tween  the  members  of  the  system  can  be  determined  with 
surety. 

In  summing  up  the  points  which  have  been  established 
by  the  study  of  radioactivity  Professor  Adams  stated  that 
it  had  been  determined  that  each  atom  consists  of  a  com¬ 
plex  dynamic  system  and  that  different  atoms  vary  in  their 
degree  of  stability.  The  atoms  which  make  up  ordinary 
matter  are  relatively  stable  but  those  of  the  radioactive 
substances  are  constantly  breaking  down.  An  explanation 
of  the  ether  and  of  the  nature  of  the  positive  electrical 
charge  are  points  upon  which  much  work  must  yet  be  done. 

President  Ralph  D.  Mershon  announced  that  the  lectures 
on  radioactivity  would  be  published  in  the  A.  I.  E.  E. 
Proceedings,  together  with  other  matter  which  Professor 
Adams  would  have  included  in  his  talks  had  the  period  al¬ 
lotted  to  them  been  sufficient. 


Electric-Heating  Lecture  at  Boston 

Mr.  H.  P.  Ball,  of  the  General  Electric  Company,  Pitts¬ 
field,  Mass.,  addressed  the  Boston  Edison  Company  Section 
of  the  National  Electric  Light  Association  on  April  15 
upon  recent  progress  in  electric-heating  design.  Emphasis 
was  laid  upon  the  use  of  alloys  in  the  later  resistance  ele¬ 
ments  and  the  point  was  made  that  such  compositions  as 
“michroma”  and  “calorite”  have  a  resistance  of  from  61 1 
ohms  to  660  ohms  per  circular  mil  foot,  while  the  older  re¬ 
sistance  materials  were  less  than  half  as  efTective  as  heat 
producers.  These  newer  materials  also  have  high  melting 
points,  running  from  1400  deg.  to  1500  deg.  C.,  and  low 
coefficients  of  expansion.  Mr.  Ball  also  mentioned  the 
possibilities  of  using  ‘“sheath-wire”  resistance  units  in  which 
the  wire,  surrounded  by  an  insulating  composition  of  alumi¬ 
num  oxide  or  similar  material,  is  incased  in  a  steel  tube  of 
low  diameter  which  greatly  facilitates  the  transmission  of 
heat  to  the  working  plane  of  the  heating  device.  With 
sheath-wire  construction  the  temperature  of  the  heating 
element  can  be  run  to  from  800  deg.  to  1000  deg.  C,  or 
practically  at  a  white  heat,  while  ordinary  mica  insulation 
dehydrates  at  not  far  from  700  deg.  The  future  of  in¬ 
dustrial  electric  heating  depends  much  upon  this  kind  of 
material,  which  can  be  bent  to  a  radius  of  %  in.  and  which 
will  probably  be  on  the  market  within  a  year. 


Welfare  Work  at  Boston 

.\t  a  regular  meeting  of  the  Boston  Edison  Section  of 
the  N.  E.  L.  A.  on  April  15  Mr.  H.  W.  Moses,  head  of 
the  company’s  Welfare  Bureau,  outlined  the  work  of  that 
branch  of  the  organization  and  touched  upon  its  experience 
in  the  past  few  months  as  affecting  the  largest  central-sta¬ 
tion  system  in  New  England.  Since  Feb.  i  the  bureau  has 
conducted  an  employment  office  which  has  relieved  depart¬ 
ment  heads  of  many  interviews  with  applicants  for  posi¬ 
tions  while  giving  these  officials  ample  opportunity  to  ‘‘size 
up’’  desirable  men  when  needed.  At  present  the  company 
is  receiving  about  ninety  applications  per  week.  The  em¬ 
ployment  division  receives  these  during  two  hours  each  on 
Mondays,  Wednesdays  and  Fridays,  and  applicants  are 
classified  into  three  groups — ‘‘good,”  “fair”  and  “poor” — 


the  references  of  desirable  men  being  looked  up  as  required 
and  a  medical  examination  comparable  to  that  of  a  life- 
insurance  examiner  being  the  final  test  prior  to  employ¬ 
ment,  assuming  that  an  applicant  has  received  favorable 
consideration  from  the  department  head. 

Mr.  Moses  pointed  out  that  the  existing  Massachusetts 
workmen’s  compensation  act  is  working  admirably  in  bring¬ 
ing  employees  and  employers  together.  The  Boston  Edi¬ 
son  company  has  disregarded  the  ten-dollar  maximum 
weekly  compensation  provided  in  the  law  and  pays  full 
compensation  from  its  disability  payroll  after  the  first 
fourteen  days  and  for  one-fourth  the  number  of  weeks  the 
employee  has  been  with  the  company  to  a  maximum  of 
500  weeks.  Under  normal  conditions  the  employee  receives 
full  pay  during  the  first  two  weeks,  unless  he  has  exhausted 
his  two  weeks  of  sickness  allowance  in  the  year.  Ninety- 
five  per  cent  of  the  employees  injured  receive  full  com¬ 
pensation  for  the  period  of  their  injuries.  An  important 
branch  of  the  work  is  handled  by  a  safety  committee,  in¬ 
cluding  representatives  of  the  generating,  steam,  electrical, 
construction  and  other  departments  who  meet  weekly  and 
discuss  during  luncheon  the  causes  of  accidents  and  the 
lessons  of  their  prevention.  Regular  reports  of  each  meet¬ 
ing  are  read  from  loose-leaf  typewritten  sheets,  and  every 
accident  occurring  on  the  system,  whether  to  an  employee 
or  to  an  outsider,  is  filed  in  a  separate  folder  and  its  de¬ 
tails  read  at  the  meeting,  with  full  discussion  of  causes  and 
lines  of  preventive  work.  All  accidents,  however  small, 
are  reported  and  analyzed,  and  in  addition  to  the  work  of 
the  committee  the  company  makes  special  studies  of  haz¬ 
ardous  conditions  with  the  idea  of  preventing  casualties 
and  warning  against  careless  habits. 

In  closing,  Mr.  Moses  outlined  the  work  of  the  Industrial 
Credit  Union  of  Boston,  in  which  the  company  has  two 
directors  and  about  one-third  the  total  membership.  'He 
described  the  system  by  which  absent  employees  are  visited 
on  the  day  of  their  non-appearance  by  the  company  doctor 
or  a  representative  of  the  Welfare  Bureau,  its  effect  in 
reducing  the  length  of  lay-offs  and  the  insuring  of  ade¬ 
quate  medical  attention  at  the  outset  of  illnesses  and  in¬ 
dispositions  requiring  a  physician.  Brief  reference  was 
also  made  to  the  new  service  buildings  approaching  com¬ 
pletion  on  Massachusetts  Avenue,  Boston,  where  extensive 
provision  is  being  made  for  welfare  work  as  well  as  for 
company  business. 


Invention  of  Alternating-Current  Magnet 

A  decision  of  the  United  States  Circuit  Court  of  Ap¬ 
peals  as  handed  down  by  Judge  C.  J.  Lacombe  is  of  interest 
in  establishing  the  invention  of  the  alternating-current 
magnet  now  in  successful  use.  The  patents  in  suit  were 
issued  Nov.  24,  1903,  and  July  12,  1904,  to  Mr.  David  L. 
Lindquist,  and  they  relate  to  the  use  of  several  coils  sym¬ 
metrically  arranged  around  a  central  core,  currents  of 
different  phase  being  used  in  the  coils.  The  arrangement 
is  such  that  the  magnetic  pull  is  exerted  concentrically  and 
never  reduces  to  zero,  and  hence  chattering  is  avoided. 
The  original  suit  was  brought  by  the  Sundh  Electric  Com¬ 
pany  against  the  General  Electric  Company  for  alleged 
infringement.  The  claim  by  the  latter  was  that  the  patents 
were  invalid  in  view  of  the  prior  art  and  that  Mr.  Lindquist 
was  not  the  original  inventor.  Judge  Ray  of  the  United 
States  District  Court,  Northern  District  of  New  York,  who 
rendered  the  lower  court  decision,  held  that  Mr.  Lindquist 
was  the  inventor  and  that  the  complainant  was  entitled  to 
an  injunction  and  an  accounting.  This  decision  has  now 
been  confirmed  by  the  .United  States  Circuit  Court  of 
Appeals.  The  chief  design  and  operating  features  of  both 
single-phase  and  polyphase  magnets  were  outlined  in  a 
series  of  articles  by  Mr.  Lindquist  which  appeared  in  our 
issues  dated  June  23.  July  21  and  Sept.  22,  1906. 
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Economics  of  Monopoly  as  Exemplified  by  Group- 
Control  Electric  Service 

A  picture  that  aroused  enthusiasm  was  drawn  by  Mr. 
Samuel  Insull,  president  of  the  Middle  West  Utilities  Com¬ 
pany  and  the  Commonwealth  Edison  Company,  in  address¬ 
ing  the  N.  E.  L,  A.  Company  Section  of  the  latter  com¬ 
pany  in  Chicago  on  April  15.  The  large  audience  embraced 
a  number  of  visitors  prominent  in  the  financial,  legal  and 
administrative  departments  of  the  electric-service  industry. 
Mr.  Insull’s  subject  was  “The  Economics  of  Monopoly  in 
I’ublic-Service  Business,”  and  his  address  was,  in  many 
respects,  similar  to  the  one  on  “The  Production  and  Distri¬ 
bution  of  Energy,”  which  he  delivered  before  the  Franklin 
Institute  of  Philadelphia  on  March  19.  (See  Electrical 
World  of  March  22.)  It  contained,  however,  some  new 
material,  or  a  different  presentation  of  the  facts  bearing 
on  this  very  important  subject,  as  they  appeal  to  the  far- 
seeing  mind  of  .Mr.  Insull. 

The  speaker  began  by  declaring  that  monopoly  is  an  eco¬ 
nomic  necessity  in  the  electric-service  industry.  Competi¬ 
tion  does  not  make  for  cheap  energy;  competition  has  been 
replaced  by  regulation  to  a  very  great  extent.  Regulation 
of  monopoly  by  the  community  is  more  in  accord  with  sci¬ 
entific  methods  than  regulation  by  unrestrained  competi¬ 
tion.  The  great  principles  embodied  in  these  statements 
have  been  borne  in  upon  central-station  men  by  experience, 
and  men  engaged  in  the  electric-service  industry  have  been 
and  are  being  educated  on  the  vital  aspects  of  this  ques¬ 
tion  ;  it  is  not  the  public  alone  that  needs  to  be  educated. 
Electrical  men  have  learned  the  lessons  of  load  factor,  of 
massing  of  production,  and  of  diversity  factor,  in  the  hard 
school  of  experience.  They  have  been  trying  recently  to 
discover  the  economic  laws  governing  the  business  of  pro¬ 
ducing,  distributi!ig  and  selling  electricitv. 

Mr.  Insull  devoted  most  of  his  remarks  to  the  application 
of  these  general  principles  to  the  service  of  small  com¬ 
munities  through  the  group  or  unified  system  of  control, 
.such  as  is  manifested  by  the  modern  operating  syndicates. 
He  showed  the  great  advantage  of  supplying  electrical 
energy  for  town  light  and  power,  for  interurban  and  local 
railways,  for  drainage,  mine  operation,  general  manufac¬ 
turing,  farming  operations,  water  pumping,  ice-making,  etc., 
trom  one  source  of  supply.  .•\s  in  the  Philadelphia  lecture 
he  drew  many  of  his  illustrations  from  Lake  County,  in 
northeastern  Illinois,  but  he  also  made  a  number  of  esti¬ 
mates  in  relation  to  the  possible  electrification  of  the 
whole  State  of  Illinois,  (^ne  interesting  statement  in  rela¬ 
tion  to  Lake  County  (which  is  served  hy  the  Public  Service 
Company  of  Northern  Illinois)  was  that,  taking  the  aver¬ 
age  of  sixty-eight  farms  containing  an  average  of  162 
acres  each,  the  income  from  them  to  the  electric-service 
company  was  60  cents  per  acre.  Statistics  were  given  con¬ 
trasting  the  cost  of  giving  various  classes  01  service  in  rural 
communities  from  individual  sources  of  supply  with  similar 
costs  from  unified  control,  greatly  to  the  advantage  of  the 
latter.  \’arious  load  diagrams  were  given  showing,  among 
other  things,  the  great  importance  of  the  diversity  factor. 

Next  the  s])eaker  used  curves  ])lotted  on  one  sheet  to 
show  what  might  be  the  entire  !oa(l  of  the  State  of  Illinois, 
outside  of  Cook  County,  for  the  services  named.  It  is  esti¬ 
mated  that  the  total  maximum  demand  would  be  about 
306,000  kw,  but  to  meet  this  demand,  ow'ing  to  the  di¬ 
versity  of  the  demand,  it  would  be  necessary  to  provide  an 
installation  of  but  226,000  kw.  This  shows  a  saving  of 
80,000  kw  in  investment  by  utilizing  the  diversity  factor 
in  the  manner  possible  with  unified  control.  If  we  imagine 
Illinois,  outside  of  Cook  County,  served  from  one  source 
of  electrical  supply,  or  from  several  sources  acting  in 
unison,  the  total  annual  consumption  is  estimated  at  about 
960,000,000  kw-hr.  The  largest  item  would  be  for  the  in¬ 
terurban  and  street  railways,  which  would  take  34.8  per 
cent ;  the  next  would  be  town  lighting  and  power,  taking 


24.9  per  cent ;  water  pumping  would  require  13.4  per  cent ; 
farming  10.6  per  cent,  and  so  on.  These  figures,  said  Mr. 
Insull,  show  not  only  the  economic  necessity  of  monopoly  in 
electric  service,  but  they  also  present  a  very  strong  argu¬ 
ment  against  the  operation  of  small  and  scattered  municipal 
plants,  where  the  cost  of  producing  energy  is  so  high. 

It  is  believed  that  the  small  central-station  plants  of  Illi¬ 
nois  have  about  78  per  cent  of  reserve  capacity.  This,  of 
course,  is  very  much  greater  than  is  necessary.  If  the  va¬ 
rious  services,  as  town  light  and  power,  railway  operation, 
farming,  pumping,  etc.,  mentioned  as  aggregating  306,000 
kw,  were  operated  from  separate  utilities  with  large  modern 
plants  the  average  reserve  required  would  still  be  about  43 
per  cent.  However,  by  combining  the  supply  for  all  these 
requirements  from  one  source  the  maximum  demand  of 
226,000  kw  required  in  that  case  would  need  only  an  addi¬ 
tional  reserve  of  about  20  per  cent. 

There  are  326  communities,  large  and  small,  in  the  State 
of  Illinois,  outside  of  Cook  County,  supplied  with  twenty- 
four-hour  electric  service  from  uniform-control,  group- 
service  systems.  Mr.  Insull  estimates  that  if  all  the  re¬ 
quirements  for  energy  in  the  whole  State  of  Illinois  were 
supplied  through  the  medium  of  electricity,  about  1,350,000 
kw  would  be  required.  Nearly  half  of  this  would  be  for  the 
steam  railroads  of  the  State.  The  saving  in  coal  by  oper¬ 
ating  the  present  steam  railroads  electrically,  in  connection 
with  all  the  other  energy  needs  of  the  state,  would  be  tre¬ 
mendous,  and  is  to  be  considered  as  an  important  factor 
in  the  ]x)ssiblc  conservation  of  natural  resources. 

In  closing  Mr.  Insull  said  that  unquestionably  future 
years  would  see  the  entire  territory  from  the  Mississippi 
\'allev  to  the  Atlantic  Ocean  covered  with  a  network  of 
transmission  and  distribution  lines  with  large  generating 
stations  at  points  where  it  is  found  economical  to  produce 
electrical  energy,  either  in  steam  plants  or  by  hydroelectric 
development.  When  cheap  energy  is  widely  available  in 
this  manner  the  effect  on  many  of  the  sociological  prob¬ 
lems  of  modern  life  will  be  pronounced.  It  is  not  too  much 
to  expect  that  conditions  of  life  and  labor  and  of  the  U])- 
bringing  of  children  away  from  the  grime  and  distraction 
of  cities  will  he  materially  affected  by  a  wise  system  of 
distributing  energy  in  rural  communities.  If  the  great  sys¬ 
tem  or  systems  of  supplying  electrical  energy  embrace  the 
supply  of  energy  to  the  railroads,  the  cost  of  commercial 
power  will  be  so  low  that  a  manufacturer  can  settle  in  any 
rural  community.  The  expense  of  transporting  persons 
and  goods  will  he  much  diminished.  The  possibilities  of 
cheap  power  are  very  great,  and  Mr.  Insull  said,  as  his 
last  word,  that  he  saw  no  reason  why  these  advantages 
should  not  be  carried  at  least  to  every  home  in  Illinois. 


Jury  Awards  $500,000  Damages  for  Pole-Line  Right- 
of-Way 

Half  a  mi’dion  dollars  is  the  sum  set  by  a  jury  in  the 
federal  court  at  Louisville,  Ky.,  as  a  fair  price  to  be  paid 
l)y  the  Western  Union  Telegraph  Company  for  the  use  of 
the  right-of-way  of  the  Louisville  &  Nashville  Railroad 
Company  in  maintaining  its  telegraph  service  in  the  South. 
The  verdict  concludes  the  condemnation  proceedings  insti¬ 
tuted  by  the  telegraph  company  against  the  railroad,  seek¬ 
ing  to  establish  a  fair  price  whereby  it  might  .secure  the 
privilege  desired.  Mr.  Milton  H.  Smith,  president  of  the 
railroad  company,  declared  in  his  testimony  during  the  trial 
that  $4,200,000  would  about  cover  the  damage  sustained  by 
the  railroad  company  through  the  continued  use  of  the 
plaintiff’s  lines  along  its  right-of-way.  The  telegraph  com¬ 
pany  considered  $200,000  a  fair  and  maximum  price,  al¬ 
though  Mr.  A.  P.  Humphrey,  chief  counsel  for  that 
corporation,  placed  the  price  at  $3,500.  Whether  or  not  an 
appeal  will  be  taken  from  this  verdict  has  net  been  decided. 
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The  proceedings  involve  the  use  of  1400  miles  of  right-of- 
way,  from  which  the  railroad  company  sought  to  oust  the 
Western  Union  upon  the  expiration  of  its  contract  for  tele¬ 
graph  service  with  that  corporation  in  August,  1912. 


Incorporation  of  Numerous  Electric  Companies  in 
Pennsylvania 

Pending  public  utilities  legislation  in  the  State  of  Penn¬ 
sylvania  has  been  the  means  of  causing  more  incorpora¬ 
tions  of  electric  companies  during  the  last  month  than  the 
Secretary  of  the  Commonwealth  has  known  in  years.  Of 
the  291  manufacturing  companies  chartered,  173  obtained 
letters  patent  to  furnish  electricity  or  gas.  In  February 
the  number  of  manufacturing  companies  chartered  was  171, 
and  in  January  186  received  letters  patent.  It  is  believed 
that  a  public  utilities  bill  will  be  reported  from  the  House 
committee  within  the  next  week,  and  as  amended  the  meas¬ 
ure  will  provide  for  seven  commissioners  to  serve  ten 
years.  The  object  of  the  incorporation  of  so  many  electric 
companies  prior  to  the  adoption  of  a  public  utility  meas¬ 
ure  is,  of  course,  to  enable  the  companies  to  float  their  se¬ 
curities  before  a  commission  exercises  supervision  of  all 
issues  of  stocks,  bonds,  etc. 


Report  on  Toronto  Hydroelectric  System 

I'he  annual  report  for  the  year  ended  Dec.  31.  1912,  is¬ 
sued  by  the  Toronto  Hydro-Electric  Commission  .shows 
that,  after  charging  up  $212,643.88  against  interest  on  cur¬ 
rent  operations,  management  and  repairs  and  providing  for 
sinking  fund,  the  net  profits  for  the  year  were  $13,555.41. 
I'ogether  with  this  statement  is  one  to  the  effect  that  next 
year  the  debt  incurred  la.st  year  in  construction  work  will 
be  wiped  out  and  that  there  will  undoubtedly  be  a  decrease 
in  the  rates  charged  by  the  commission.  The  gross  earn¬ 
ings  of  the  commission  for  the  year  were  $726,763.55.  The 
cost  of  the  electrical  energy,  operation,  management  and 
repairs  for  the  year  amounted  to  $500,564.26,  leaving  a 
balance  of  $226,199.29.  Included  in  the  expenses  and 
charges  which  have  been  defrayed  out  of  the  year's  income 
is  the  cost  of  getting  new  business,  which,  including  the 
cost  of  advertising,  was  over  $53,000.  The  sinking  fund 
accruing  to  the  construction  period  ended  on  Dec.  31, 
1911,  and  carried  from  that  date  as  against  future  profits, 
amounts  to  $50,985.49.  Only  $37,430.08  of  this  is  carried 
forward  as  an  obligation  against  future  earnings.  The 
estimated  cost  of  tlie  completed  plant  as  finally  decided 
upon  by  the  commissioners  was  $4,500,000.  Of  this  amount 
$3,734,911.33  was  expended  to  the  end  of  1912,  leaving  an 
unexpended  balance  of  over  $765,000.  The  meters  in  use 
on  Dec.  31,  1912.  were  13.858.  lamps  in  use  300,024,  street 
lanterns  33,824,  connected  load  54,655  hp,  peak  load  17,198 
hp.  Toronto  has  a  population  of  approximately  400,000 
and  the  municipal  system  operates  in  competition  with  the 
Toronto  Electric  Light  Company. 


Merging  of  Louisville  Utilities  Halted 

A  citizens’  suit  has  been  brought  against  the  Mayor  of 
Louisville,  other  officials  of  the  city.  H.  M.  Ilyllesby  & 
Company,  of  Chicago,  and  the  local  public-service  corpora¬ 
tions  to  prevent  the  merger  of  the  local  utilities  according 
to  the  terms  of  ordinances  recently  passed  by  the  Board  of 
.\ldermen  and  the  Hoard  of  Councilmen  permitting  it.  It 
is  proposed  to  push  the  litigation  to  settlement  as  rapidly  as 
possible,  as  negotiations  looking  toward  the  merger  of  all 
public-service  corporations  under  Byllesby  management  in 
Louisville  have  progressed  practically  to  the  consummation 
of  the  project  save  for  the  interference  "of  the  citizens’ 


suit.  The  chief  contention  of  the  plaintiffs  is  that  rates  . 

higher  than  those  specified  in  the  merger  ordinance  may  1 

eventually  be  charged  for  gas  and  electricity  in  Louisville. 

Objection  to  the  way  in  which  the  city  seeks  to  waive  its  ] 

injunction  forbidding  the  sale  of  the  Kentucky  Electric  j 

(  ompany  is  also  made,  and  it  is  charged  that  several  sec-  | 

lions  of  the  merger  ordinance  violate  the  state  const itu-  r 

lion.  The  plaintiffs  insist  upon  the  right  of  free  bidding  » 

for  the  merger  franchise  when  it  is  offered  for  sale  and  de-  ■ 

dare  that  the  Byllesby  interests  have  received  too  great 
an  advantage.  The  plans  of  the  latter  to  organize  a  large 
holding  company  in  Delaware  for  Louisville  utilities  are  1 

also  attacked.  : 


Additional  Powers  for  New  York  Public  Service 
Commissions  Proposed 

Three  bills  embodying  the  pledges  made  in  the  state 
lilatform  of  the  Progressive  party  to  give  additional  powers 
to  the  Public  Service  Commissions  were  introduced  at 
Albany,  X.  Y.,  this  week.  The  measures  give  powers  to 
the  commissions  similar  to  those  exercised  by  the  Interstate 
Commerce  Commission  over  rate  questions.  The  measures 
provide  that  in  an>  hearing  by  the  commissions  as  to 
change  in  rates  or  service  the  burden  of  proof  to  justify 
the  change  shall  be  upon  the  company ;  that  in  any  pro¬ 
ceeding  as  to  the  reasonableness  of  any  rate  or  the  ade¬ 
quacy  of  any  service  the  burden  of  full  disclosure  of  all 
the  facts  as  to  such  rate  and  service  shall  be  upon  the 
company,  and  when  a  schedule  is  filed  changing  a  rate  or 
a  service  afforded  by  a  public  utility  corporation  the  com¬ 
mission  may  suspend  ^the  taking  effect  of  such  a  .schedule 
pending  an  investigation  of  the  reasonableness  and  pro¬ 
priety  of  such  change.  Priority  would  be  given  to  cases 
in  which  such  suspension  is  granted.  Another  bill  is  de¬ 
signed  to  limit  the  powers  of  the  courts  in  reviewing  orders 
of  the  commissions  to  questions  of  law  alone.  It  also  abol¬ 
ishes  the  dilatory  writ  of  certiorari  as  a  means  of  review¬ 
ing  orders  of  the  commission,  provides  that  no  injunction 
against  an  order  of  the  commission  shall  be  granted  ex¬ 
cept  on  notice  to  the  commission,  and  definitely  places  on 
the  jiarty  asserting  the  invalidity  of  an  order  of  the  com¬ 
mission  the  burden  of  proof  to  establish  such  invalidity. 
The  justices  of  the  Appellate  Division  of  the  Supreme 
Court  have  exclusive  jurisdiction  to  restrain  the  taking 
effect  of  orders  of  the  commission,  but  no  order  may  be 
enjoined  for  more  than  ten  days,  except  upon  due  hearing 
by  the  Appellate  Division  itself. 


PomonaiVoters  Reject  Rates  Proposed  by  Socialists 

The  people  of  Pomona.  Cal.,  early  in  April  voted  by  a 
majority  of  about  two  to  one  against  arbitrary  reductions 
in  the  rates  for  gas  and  electricity  charged  by  the  company 
serving  that  city — the  Southern  California  Edison  Com¬ 
pany.  This  pleasing  and  somewhat  unusual  result  was  due 
in  large  measure  to  the  energetic  newspaper  publicity  meth¬ 
ods  employed  by  the  Edison  company. 

Pomona  is  a  city  of  about  15,000  inhabitants  not  far 
from  Los  .\ngcle.s,  in  a  region  noted  for  its  large  produc¬ 
tion  of  oranges.  The  controversy  over  electric  and  gas 
rates  was  started  by  the  socialists,  who  demanded  that  the 
City  Council  pass  ordinances  reducing  not  only  these  rates 
but  the  rates  charged  for  water  as  well.  The  City  Council 
said  that  it  did  not  believe  its  members  were  qualified  to 
pass  upon  the  questions  and  suggested  that  the  powers  of 
regulation  be  transferred  to  the  Railroad  Commission  of 
the  State  by  popular  vote'.  In  California  cities  desiring  to 
have  their  utilities  regulated’by  the  state  commission  must 
do  so  by  referring  the  proposal  to  the  voters.  The  social¬ 
ists  of  Pomona  were  not  satisfied  with  the  answer  of  the 
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Council,  so  they  drew  up  ordinances  and  presented  them. 
The  Council  had  the  option  of  enacting  the  ordinances  or 
referring  them  to  the  citizens  and  chose  the  latter  course 
at  the  regular  municipal  election.  The  ordinances  so  sum¬ 
marily  defeated,  as  recited  above,  proposed  to  make  the 
gas  rate  90  cents  instead  of  $1,  the  base  rate  for  electricity 
5^  cents  per  kw-hr.  instead  of  8  cents,  and  a  reduction  of 
about  25  per  cent  in  the  water  rates.  The  proposed  rates 
were  determined,  apparently,  without  special  investigation 
or  knowledge  as  to  whether  they  would  produce  a  fair  re¬ 
turn  upon  the  investment. 

In  the  newspaper  publicity  campaign  carried  out  by  the 
lidison  company  through  its  publicity  department,  in  charge 
of  Mr.  Charles  H.  Peirson,  the  company  laid  before  the 
people  sworn  operating  statements  of  the  Pomona  district 
for  1912;  also  figures  bearing  upon  the  investment  values 
as  appraised  by  Mr.  Bion  J.  Arnold.  The  rate  of  return 
eanied  upon  the  investment  was  shown,  contrasted  with  the 
prevailing  rates  upon  which  money  could  be  borrowed  in 
southern  California.  The  entire  proposition  was  discussed 
very  frankly  much  as  one  business  man  would  present  a 
business  proposition  to  another.  The  result  amply  justifies 
the  general  policies  and  methods  pursued  by  the  Southern 
California  Edison  Company  and  also  indicates  the  fair- 
mindedness  of  a  majority  of  the  people  in  a  part  of  Cali¬ 
fornia  where  the  socialists  are  supposed  to  have  obtained 
a  considerable  following. 


Corporation  Commission  to  Supervise  Utilities  in 
North  Carolina 

Electric  light,  water  and  gas  companies  other  than  those 
municipally  owned  or  conducted  and  all  persons,  companies 
and  corporations  now  or  hereafter  engaged  in  the  business 
of  furnishing  electricity  or  gas  in  North  Carolina  have 
been  placed  under  the  supervision  of  the  Corporation  Com¬ 
mission,  which  now  exercises  control  over  railroad  and 
other  corporations.  The  Corporation  Commission  is  to 
have  full  power  and  authority  to  fix,  establish  and  regulate 
the  rates  or  charges  of  such  persons,  companies  or  cor¬ 
porations,  to  make  such  investigations  and  orders  and  to 
establish  and  enforce  rules  and  regulations,  fines  and  pen¬ 
alties,  as  in  the  cases  of  railroads.  When  any  such  charges 
or  rates  are  fixed  or  established  by  the  commi.ssion  they 
shall  be  deemed  proper  and  any  rate  or  charge  made  and 
collected  by  any  such  person  or  corporation  other  than 
that  fixed  by  the  commission  shall  be  deemed  unjust  and 
unreasonable.  The  Corporation  Commission  is  required 
to  make  reasonable  and  just  rules  and  regulations,  first,  to 
prevent  discrimination  in  furnishing  electricity  or  gas, 
and,  second,  to  prevent  the  giving,  paying  or  receiving  of 
any  rebate  or  bonus,  or  the  misleading  or  deceiving  of  the 
public  in  any  manner  as  to  real  rates  or  charges  for  these 
conunodities. 

• 

Illinois  Public  LItilities  Bill 

The  public  utilities  bill  backed  by  Governor  Dunne  and 
introduced  in  both  branches  of  the  General  Assembly  at 
Springfield,  111.,  this  week  abolishes  the  railroad  and  ware¬ 
house  commission  and  merges  that  department  with  the 
proposed  public  utilities  commission.  The  following  are 
the  salient  provisions  of  the  measure ;  ( i )  A  commission 
of  five  members,  the  salary  of  each  to  be  $10,000  per  an¬ 
num;  (2)  abolition  of  the  present  State  Railroad  and 
Warehouse  Commission;  (3)  provisions  for  appeals  to 
the  Circuit  Courts  and  then  the  Supreme  Court  from  all 
rulings  of  cither  the  state  commission  or  the  local  munici¬ 
pal  commission;  (4)  the  law  to  become  operative  in  all 
cities  of  the  State  under  25,000  population  upon  its  going 
into  effect,  leaving  it  optional  with  the  cities  of  more  than 
25.000  population  whether  they  will  avail  themselves '  of 


the  enabling  legislation  and  establish  local  commissions  for 
the  regulation  of  all  utilities;  (5)  provisions  whereby  cities 
of  more  than  25,000  population  which  have  adopted  the 
commission  method  of  dealing  with  the  utilities  may  sur¬ 
render  their  rights  and  come  under  the  state  commission 
control;  (6)  cities  of  more  than  25,000  operating  under  a 
local  commission  to  have  jurisdiction  only  over  the  local 
utilities  within  municipal  limits;  (7)  regulation  of  the’ issu¬ 
ance  of  all  stocks,  bonds  and  securities  of  all  corporations, 
local  utilities  or  otherwise,  to  belong  to  the  state  commis¬ 
sion;  (8)  the  act  not  to  apply  to  municipally  owned  utilities 
in  any  city,  such  as  water-works,  gas  and  electric  plants; 
(9)  the  powers  of  the  commission  to  be  made  plenary  and 
applicable  to  all  public-service  corporations  of  every  kind 
and  character  in  Illinois;  (10)  the  commission  to  have 
authority  to  regulate  the  service  of  all  public-service  cor¬ 
porations  with  particular  respect  to  schedules,  quality  of 
service  and  rates. 


New  Public  Service  Utilities  Measure  for  Ohio 

It  is  said  that  an  entirely  new  public  service  bill  will  be 
presented  to  the  Ohio  Legislature  in  time  for  action  be¬ 
fore  adjournment.  Representative  Mills,  of  Cleveland,  is 
to  report  the  substitute.  It  will  provide  for  the  physical 
valuation  of  properties,  as  originally  advocated  by  Gov¬ 
ernor  Cox,  and  it  is  believed  that  this  will  be  left  to  the 
Interstate  Commerce  Commission,  which  is  to  make  a 
valuation  for  the  United  States  government.  The  bill  will 
not  include  any  changes  in  the  present  law  relating  to  the 
indirect  control  of  local  companies  by  means  of  appeal  to 
the  Public  Service  Commission  when  the  municipality  and 
company  fail  to  agree  upon  an  extension  or  renewal  of 
franchise.  It  is  said  that  Mayor  Baker  of  Cleveland  and 
other  home-rule  advocates  believe  that  the  amendment  to 
the  constitution  adopted  last  summer  is  self-operative  and 
that  under  its  provisions  supervision  over  local  public- 
service  corporations  will  be  denied  without  putting  a  spe¬ 
cial  negation  in  the  statute. 


Oklahoma  Utilities  Bill 

Although  the  Corporation  Commission  of  Oklahoma  has 
been  in  service  several  years,  some  doubt  has  been  ex¬ 
pressed  concerning  its  powers  over  electric-lighting  and 
railway,  gas  and  water-supply  companies,  and  the  com¬ 
mission  has  therefore  hesitated  to  give  orders  regarding 
rates  and  other  subjects  in  connection  with  the  operation 
of  such  plants.  To  define  the  commission’s  powers,  a  bill, 
prepared  under  the  authorship  of  the  commission’s  secre¬ 
tary.  was  recently  passed  by  the  Oklahoma  Legislature 
and  signed  by  the  Governor. 

This  special  statute  gives  the  corporation  commission 
“general  supervision  over  all  public  utilities,  with  power 
to  fix  and  establish  rates  and  to  prescribe  rules,  require¬ 
ments  and  regulations  affecting  their  services,  operation 
and  management  and  the  conduct  of  their  business.”  Al¬ 
though  municipal  plants  of  all  kinds  are  explicitly  excluded 
Irom  coming  under  the  provisions  of  the  new  law,  the  com¬ 
mission  has  with  respect  to  privately  owned  utilities  “full 
visitorial  and  inquisitorial  power  to  examine  such  utilities 
and  keep  informed  as  to  their  general  condition,  their  capi¬ 
talization!  rates,  plants,  equipments,  apparatus  and  other 
property  owned,  leased,  controlled  or  operated,  the  value 
of  same,  the  management,  conduct,  operation,  practices 
and  service,”  with  respect  to  the  adequacy,  security  and 
accommodation  afforded  by  their  service  as  well  as  their 
compliance  with  the  provisions  of  the  act.  The  commis¬ 
sion  is  also  to  have  powers  to  specify  accounting  methods 
and  to  institute  examinations,  meter  tests,  etc. 

The  committee  in  the  State  Senate  recommended  inser¬ 
tion  in  the  bill  of  an  amendment  providing  that  in  case 
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the  owner  or  operator  of  any  public  utility  is  engaged  in 
carrying  on  any  other  business  in  connection  with  the 
operation  of  the  utility  the  commission  may  require  the  cost 
of  operation  and  gross  revenues  of  such  joint  business  to 
be  kept  as  prescribed  by  the  commission,  so  that  the  oper¬ 
ating  expenses  and  gross  revenues  of  the  public  utility  may 
be  ascertained. 

On  the  last  day  of  the  legislative  session  Senator  Thomas, 
who  introduced  the  bill,  offered  an  amendment  bringing 
municipal  plants  under  the  jurisdiction  of  the  commission, 
but  this  measure  failed  by  one  vote.  At  the  present  spe¬ 
cial  session  the  matter  has  been  considered  “of  too  minor 
importance”  to  justify  bringing  before  the  Legislature 
again  at  this  time,  although  it  is  hoped  to  get  the  amend¬ 
ment  passed  two  years  hence.  The  municipal-plant  pro¬ 
vision  was  omitted  in  the  original  draft  because  the  com¬ 
mission  feared  its  insertion  might  arouse  more  opposition 
than  actually  appeared,  and  it  did  not  want  to  put  the  whole 
bill  in  jeopardy  on  account  of  a  single  jirovision. 


Organization  of  Missouri  Public  Service  Commission 

Governor  Major  of  Missouri  announced  on  April  13  that 
he  had  decided  on  four  of  the  five  members  of  the  new 
Missouri  Public  Service  Commission.  These  appointees 
are  Mr.  John  M.  Atkinson,  of  Doniphan,  former  Assistant 
.'\ttorney-General ;  Mr.  John  Kennish,  of  Kansas  City,  for¬ 
mer  Supreme  Court  judge;  Prof.  H.  B.  Shaw,  of  Colum¬ 
bia,  dean  of  the  engineering  department  of  the  University 
of  Missouri,  and  Mr.  Frank  A.  Wightman,  of  Monett,  who 
is  a  member  of  the  present  railroad  commission.  Two  of 
the  four  gentlemen  named  are  Democrats  in  politics,  and 
two  are  Republicans.  It  is  said  that  the  fifth  man  will  be 
a  Democrat.  Mr.  E.  J.  Bean,  of  De  Soto,  is  named  as  the 
probable  attorney  for  the  commission.  It  is  reported  that 
Mr.  Thomas  M.  Bradbury,  until  recently  secretary  of  the 
State  Board  of  Railroad  and  Warehouse  Commissioners, 
which  went  out  of  existence  on  April  15.  will  be  appointed 
clerk  of  the  new  commission.  The  salary  of  each  commis¬ 
sioner  is  $5,500,  those  of  the  attorney  and  clerk  being 
$4,500  and  $3,600  respectively.  The  commission  will  estab¬ 
lish  headquarters  in  the  temporary  capitol  at  Jefferson  City. 
It  is  said  that  Kansas  City  will  probably  make  the  first 
demands  upon  the  services  of  the  commission,  as  there  is 
trouble  there  with  the  street-railway  company  and  the  gas 
company.  The  Missouri  &  Kansas  Telephone  Company 
may  make  an  application  for  authority  to  raise  its  rates. 


Public  Service  Commission  News 

Mass.^chusetts  Commission 
Chairman  Barker  of  the  Gas  and  Electric  Light  Commis¬ 
sion  appeared  before  the  legislative  committee  on  public 
lighting  on  Tuesday  and  advocated  that  all  companies  pro¬ 
ducing  electricity  for  any  purpose  whatever  be  placed  under 
the  supervision  and  regulation  of  the  board.  He  pointed 
out  that  the  time  is  near  when  the  sale  of  electricity  for 
lighting  will  be  but  a  minor  part  of  the  business  of  energy 
distribution  and  stated  that  the  proposed  codification  of  the 
laws  would  do  much  to  clarify  the  existing  statutes  and 
give  the  commission  uniform  powers  over  all  electric-serv¬ 
ice  companies.  Chairman  Barker  also  said  that  the  pro¬ 
posed  extension  of  the  board’s  authority  to  cover  such 
companies  as  those  selling  hydroelectric  power  on  a  large 
scale  would  not  hamper  their  prosperity  but  would  tend  to 
give  the  securities  of  such  concerns  additional  value  on 
account  of  the, added  stability  accompanying  proper  regu¬ 
lation. 

New  York  Commissions  .  , 

Most  of  the  large  railroad  companies  centering  in  New 
York  Citv  and  the  manufacturers  and  distributers  of  elec¬ 


tricity  were  represented  at  a  hearing  before  the  Public 
Service  Commission  for  the  First  District  on  a  resolution 
adopted  by  the  commission  for  the  drawing  up  of  a  code 
of  rules  to  insure  public  safety  and  safety  to  employees  in 
all  departments  of  companies  either  producing  or  operating 
with  electricity.  A  code  of  thirty-one  rules,  drawn  up  by 
the  electrical  engineer  for  the  Public  Service  Commission, 
was  submitted  and  the  representatives  present  were  asked 
to  submit  a  series  of  rules  which  would  be  applicable  in 
their  respective  cases. 

To  facilitate  the  movement  of  coal  between  its  plant  and 
the  Long  Island  Railroad  Company,  the  East  Hampton 
Electric  Light  Company  intends  to  construct  a  switch  track 
and  has  filed  an  application  with  the  Public  Service  Com¬ 
mission  for  the  Second  District  for  permission  to  issue 
$2,500  of  bonds  and  apply  the  proceeds  toward  defraying 
the  cost  of  this  construction.  At  the  present  time  the  light¬ 
ing  company  is  obliged  to  haul  its  coal  by  wagons  between 
these  points. 

Hyuro-Electric  Power  Com. mission  of  Ontario 

The  report  of  the  Hydro-P'lectric  Power  Commission  of 
Ontario  submitted  to  the  Ontario  Legislature  at  its  present 
session  contains  some  250  pages  and  gives  a  complete  record 
of  the  work  of  every  branch  of  the  undertaking — construc¬ 
tion,  distribution,  municipal  advising  and  hydraulic  investi¬ 
gating — together  with  a  detailed  statement  of  expenditures. 
The  total  capital  expenditure,  as  announced  by  the  chair¬ 
man  two  months  ago,  was  to  the  end  of  the  year  $4,579,829, 
of  which  $4,158,829  covered  the  transmission  lines  and 
transformer  stations  of  the  Niagara-  system.  The  pro¬ 
vincial  expenditure  during  the  year  was  $123,751  on  cur¬ 
rent  account,  of  which  $50,458  was  for  engineering  assist¬ 
ance  to  municipalities,  etc.,  and  the  capital  expenditure  of 
the  Province  was  $46,932.  The  figures  as  to  operation, 
cost  and  sale  of  energy  are  illustrated  in  the  report  by- 
charts  showing  the  monthly  consumption  of  electricity  in 
each  of  the  municipalities  in  the  system.  A  detailed  report 
is  given  on  the  numerous  transformer  stations,  and  the 
progress  of  work  under  the  municipal  department  is  cov¬ 
ered  with  respect  to  each  municipality  that  has  applied  for 
advice.  The  report  gives  the  result  of  twelve  hydraulic 
investigations  to  determine  whether  electricity  can  be  de¬ 
veloped  in  sufficient  quantity. 


Current  News  Notes 

Damage  by  Flood  to  Telegraph  System. — Mr.  John 
Fitzpatrick,  district  commercial  superintendent  of  the  West¬ 
ern  Union  Telegraph  Company  in  Chicago,  is  reported  to 
have  said  that  owing  to  the  Ohio  and  Indiana  floods  about 
100  miles  of  cable,  300  miles  of  wire  and  2000  men  were 
used  in  making  temporary  repairs.  It  is  estimated  that  the 
damage  to  the  property  of  the  Western  Union  company 
will  amount  to  over  $250,000. 

*  *  * 

Recovery  of  Telephones. — A  reminder  of  the  severity 
of  flood  conditions  in  Dayton  is  contained  in  an  advertise¬ 
ment  of  the  Home  Telephone  Company  of  that  city  printed 
in  a  local  paper  not  long  after  the  water  had  subsided. 
“Subscribers  of  the  Home  Telephone  Company,”  says  this 
appeal,  “w-ill  confer  a  favor  and  greatly  facilitate  the  resto¬ 
ration  of  telephone  service  by  preserving  the  telephone  in¬ 
struments  in  residences,  stores  or  offices.  Wherever  tele¬ 
phones  have  been  wrecked  and  torn  from  their  positions 
we  shall  greatly  appreciate  it  if  you  will  be  good  enough 
to  put  them  aside;  our  men,  with  proper  credentials,  will 
call  for  them  at  the  earliest  possible  moment.  Or,  if  it  is 
convenient  for  our  subscribers  or  other  persons  to  do  so, 
we  shall  be  very  grateful, if  they  will  bring  such  instruments 
to  our  office.” 
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Wireless  in  Flood  Region. — A  wireless-telegraph  sys¬ 
tem  lor  flood  relief  work  is  to  be  opened  at  Vicksburg, 
Miss.,  by  the  United  States  Signal  Corps.  Wireless  sta¬ 
tions  will  be  located  in  remote  sections  which  are  liable 
to  be  cut  oft’  from  other  communication  by  high  water. 

*  *  * 

I’UHLic  Service  Com.mission,  .Second  District,  New 

York,  to  Ret.\in  Control  of  Telegraph  and  Telei*iione 
Companies. —  The  Fitzgerald  bill  transferring  the  jurisdic¬ 
tion  over  telephone  and  telegraph  companies  from  the 
Public  Service  Commission  of  the  Second  District  to  the 
Commission  of  the  First  District,  New  York,  was  de¬ 
feated  in  the  .Senate  on  .April  15. 

♦  *  ♦ 

.Stude.nts  Aid  in  Rehcilding  Hamilton  (Ohio)  I’lant. 
—  rile  University  of  Cincinnati  shortly  after  the  flood 

detailed  Prof.  A.  Wilson  and  six  senior  students  of  the 
electrical  course  to  go  to  Hamilton,  Ohio,  and  assist  in  the 
rehabilitation  of  the  ])ower  plant  and  water-works  there. 
The  students  rendered  valuable  assistance  in  getting  both 
.systems  in  operation  again  within  the  week. 

*  ♦  * 

Report  of  Railro.mj  Co .m .mission  of  (iEorcha. — The 
Railroad  C'ommission  of  tieorgia  has  issued  its  1912  re¬ 
port  on  the  street  railway,  gas  and  electric  corporations 
operating  in  the  State  for  the  year  1912.  The  statements 
of  forty-eight  public  utilities  are  included,  and  of  these 
only  four  show  a  deficit.  The  companies’  gross  earnings 
for  the  year  were  $9.9<;8.490,  against  $8,868,223  in  1911. 
*  *  * 

1'ederal  Depart.ment  of  Puhlic  Works  Proposed. — At 
the  National  Drainage  Congress  in  St.  Louis  on  April  10 
Mr.  Isham  Randolph,  the  well-known  engineer  of  Chicago, 
suggested  that  the  national  government  needs  a  department 
of  public  works,  the  head  of  which  should  have  a  seat  in 
the  President’s  Cabinet.  Mr.  Randolph  holds  that  the  regu¬ 
lation  of  the  flood  waters  is  a  federal  duty  and  that  this 
duty  could  be  carried  out  by  the  government  department 
which  he  suggested. 

*  *  * 

Ielephone  Co.mp.vnv  Ousted. — The  controversy  over 
rates  as.sessed  against  mutual  telephone  companies  in 
Henry  County,  Ohio,  by  the  Napoleon  Telephone  Company, 
and  dissatisfaction  with  the  latter’s  service  in  Napoleon, 
culminated  in  the  passage  of  an  ordinance  terminating  the 
company’s  franchise.  The  ordinance  was  classed  as  an 
emergency  measure  and  will  go  into  effect  on  May  13.  The 
telephone  company  was  organized  a  year  ago  and  has 
about  1000  telephones  besides  exchanges  in  six  villages  in 
Henry  County. 

*  *  * 

I'J  FCTRIFU  ATION  OF  RmIAVW  TERMINALS  AG-\IN  UnDER 
Disf  ussioN  IN  CiiK  Xcn. — The  electrification  of  the  rail¬ 
road  terminals  of  Chicago  is  a  subject  that  has  been  up 
for  discussion  in  that  city  intermittently  for  the  last  ten 
years  or  more.  A  new  City  Council  came  into  office  on 
April  14,  and  one  of  its  first  acts  was  consideration  of  an 
ordinance  introduced  by  Alderman  Long  requiring  all  rail¬ 
road  companies  to  operate  their  cars  by  power  other  than 
that  of  steam,  or  in  such  a  manner  as  not  to  produce  smoke 
or  noxious  gases.  This  onlinance  set  July  i,  1914,  as  the 
date  for  the  electrification  to  be  completed.  It  was  referred 
to  a  new  aldermanic  committee  known  as  that  on  railway 
terminals,  of  which  .\lderman  Geiger  is  chairman. 

*  *  * 

SOCIETY  mef:tlngs 

Co.MiNG  Re.uwenations. — .\  rejuvenation  of  the  Jovian 
Order  will  be  held  on  April  24  at  Waterloo,  la.,  during  the 
convention  of  the  Iowa  Electrical  Association.  The  next 
rejuvenation  in  .St.  Louis  will  be  held  on  May  23. 


Chicago  Section  of  Electric  Vehicle  Association. — 
'file  annual  meeting  and  banquet  of  the  Chicago  Section 
of  the  Electric  Vehicle  Association  will  be  held  on  the  eve¬ 
ning  of  May  6.  Officers  for  the  ensuing  year  will ‘be 
elected  at  that  time. 

*  *  * 

Jovian  Activity  in  Phil.vdelphia. — Following  a  lunch¬ 
eon  which  drew  a  large  number  of  Jovians  to  the  Bingham 
Hotel,  Philadelphia,  bn  'I'liursday  of  last  week,  a  dinner 
and  rejuvenation  were  held  at  the  Continental  Hotel  on 
I'riday  evening,  April  ii.  The  arrangements  were  under 
the  supervision  of  Statesman  J.  Crawford  Bartlett  and  in¬ 
cluded  an  enthusiastic  receiition  to  Jupiter  Frank  E.  Watts. 

*  *  * 

Spring  Meeting  of  New  1-^ngland  Sec'tion,  N.  E.  L.  A. 
— In  place  of  the  usual  spring  convention,  the  executive 
committee  of  the  New  England  Section  of  the  National 
Electric  Light  Association  has  voted  to  hold  an  informal 
■Jinner  and  “get  together"  meeting  at  the  American  House, 
Boston,  Mass.,  on  the  evening  of  May  2.  The  dinner  will 
take  place  at  6.30  p.  m.,  after  which  two  addresses  will  be 
given  by  speakers  not  yet  announced.  Miss  O.  A.  Bursiel, 
149  Tremont  Street,  Boston,  Mass.,  is  secretary  of  the  New 
England  .Section. 

*  *  * 

Jovian  Rejuvenation  at  Chicago. — At  a  rejuvenation 
held  April  15  at  the  Hotel  Sherman,  Chicago.  67  candidates 
were  initiated  into  the  Jovian  Order.  Statesman  Ci.  C. 
Richards  had  charge  of  the  affair,  the  attendance  at  which 
numbered  162.  At  the  luncheon  following  the  ceremonies 
.Mr.  A.  A.  Gray  officiated,  and  Mr.  Sam  A.  Hobson,  past 
Jupiter,  spoke.  cabaret  show  closed  the  evening’s  en¬ 
tertainment.  Statesman  Richards  has  announced  the  plans 
for  the  Chicago  rejuvenation  to  be  held  in  connection  with 
the  National  Electric  Light  Association  convention  in  June, 
when  the  Chicago  Jovians  expect  to  entertain  2000  mem¬ 
bers  of  the  order.  The  ballroom  and  casino  at  “‘White 
City”  have  been  reserved  for  the  occasion. 

♦  ♦  * 

Organization  of  Peoria  Electric  Club. — At  a  meeting 
of  electrical  men  of  Peoria,  Ill.,  held  on  April  5,  the  Peoria 
Electric  Club  was  organized  with  the  following  officers : 
President,  Mr.  C.  A.  Hoppen,  Peoria  Gas  &  Electric  Com¬ 
pany;  vice-president,  Mr.  W.  E.  Wolgamott,  city  electri¬ 
cian;  secretary,  Mr.  E.  H,  Joseph,  Mills  Electric  Company; 
treasurer,  Mr.  Charles  E.  Stapp,  Stapp  Electric  Company; 
executive  committee,  Messrs.  H.  J.  Vance,  Illinois  Traction 
.System;  Louis  B.  Van  Nuys,  Central  Electric  Company  of 
Peoria;  T.  E.  Keltner,  Central  Union  Telephone  Company, 
and  T.  D.  Buckwell,  Peoria  Gas  &  Electric  Company.  The 
initial  membership  consists  of  thirty  of  the  representative 
electrical  men  of  Peoria.  Meetings  will  be  held  on  the 
first  and  third  Saturdavs  of  each  month  at  the  lefferson 
Hotel. 

♦  ♦  ♦ 

Program  of  Iowa  Electrical  Convention. — The  thir¬ 
teenth  annual  convention  of  the  Iowa  Electrical  Associ¬ 
ation  (now  affiliated  with  the  National  Electric  Light  .\sso- 
ciation)  will  be  held  in  Waterloo.  la.,  April  23  and  24.  The 
morning  session  of  April  23  will  be  devoted  to  routine 
business.  In  the  afternoon  there  will  be  papers  by  Mr.  E, 
M.  Walker,  of  Dubuque,  on  “Welfare  Work,”  and  by  Mr. 
C.  W.  Drake,  of  Pittsburgh,  on  “Off-Peak  Possibilities.” 
In  the  evening  there  will  be  a  banquet  and  social  entertain¬ 
ment.  Two  sessions  will  be  held  on  Thursday,  and  papers 
are  scheduled  as  follows :  “Feeder  and  Voltage  Regula¬ 
tion,”  Mr.  V.  A.  Hain,  Chicago;  “Rural  Line  Extensions.” 
Mr.  John  M.  Drabelle,  Cedar  Rapids;  “High-Tension 
Transmission  Lines,”  Mr.  H.  W.  Garner,  Oskaloosa; 
“Operation  of  High-Tension  Lines,”  Mr.  Rufus  Lee.  Cla- 
rina;  “Keokuk  Hydroelectric  Development,”  Mr.  Dexter 
P.  Cooper,  Keokuk. 


April  19,  1913 


ELECTRICAL  WORLD 


821 


Central-Station  Practice  at  Cambridge,  Mass. — I 


Installation  of  low-pressure  turbo-units  in  extending 
the  generating  facilities  of  original  reciprocating- 
engine  plant — Test  of  625-kw  low-pressure  turbine 


ONE  of  the  most  progressive  central-station  or¬ 
ganizations  in  New  England  is  the  Cambridge 
(Mass.)  Electric  Light  Company,  which  serves 
a  total  population  of  about  115,000  persons  in  the  munic¬ 
ipalities  of  Cambridge  and  Belmont,  forming  one  of  the 
most  important  groups  of  consumers  of  electric  service  in 
the  Greater  Boston  district. 

As  the  seat  of  Harvard  University  and  Radcliffe  College 
and  the  future  home  of  the  Massachusetts  Institute  of 
1  echnology,  the  city  of  Cambridge  is  known  throughout 
the  educational  world  as  an  intellectual  capital ;  as  the  pos¬ 
sessor  of  a  historic  past  the  community  is  one  of  the  most 
noted  tourist  centers  of 
.America,  and  as  a  cen¬ 
ter  of  diversified  manu¬ 
factures  it  f  u  r  n  i  shes 
one  of  the  most  varied 
outputs  of  commodities 
to  be  found  in  any  city 
of  the  same  size  in  the 
country.  Its  intimate 
connection  with  Boston 
proper,  which  lies  on 
the  opposite  side  of  the 
Charles  River  and 
which  looks  upon  the 
“University  C  i  t  y”  as 
one  of  the  nearest  of 
its  residential  suburbs, 
is  a  striking  feature  of 
its  social  and  industrial 
life. 

The  central-station 
service  of  Cambridge 
is  correspondingly  va¬ 
ried.  -At  present  there 
are  314  manufacturing 
establishments  in  the  city,  employing  21,000  persons  and 
having  a  yearly  payroll  of  about  $11,500,000.  The  value 
of  the  city’s  manufactured  products  is  now  about  $60,000,- 
000  per  annum  and  there  are  207  different  lines  of  manu¬ 
facturing  carried  on  in  the  town.  The  assessed  valuation 
is  now  $114,000,000  and  the  value  of  unassessed  property 
is  $40,000,000. 

History  of  C.\mmrii)Ge  Plant 

The  Cambridge  Electric  Light  Company  was  incorporated 
in  1886,  with  a  capital  of  $6o,coo,  as  a  result  of  the  interest 
awakened  in  the  suburbs  of  Boston  by  the  greater  security 
to  life  and  property  in  that  city  afforded  by  street  arc  light¬ 
ing.  By  the  fall  of  1887  the  company  was  supplying  sev¬ 
enty-seven  public  and  seven  commercial  arc  lamps  and  847 
incandescent  lamps.  By  Jan.  i,  1913.  the  total  connected 
load  of  the  system  had  risen  to  93.648  50-watt  equivalents  in 
carbon  lamps,  18,463  40-watt  equivalents  in  tungstens,  8752 
hp  in  electric  motors  and  130  kw  in  energy-consuming  ap¬ 
pliances  of  small  individual  capacity,  there  being  306  motor 
customers  and  3280  lighting  customers.  The  capital  stock 
of  the  Cambridge  Electric  Light  Company  on  the  latter 
date  was  $850,000. 

The  first  station  of  the  company  was  a  small  plant  near 


the  West  Boston  Bridge,  on  Main  Street.  Here  were  in¬ 
stalled  two  loo-hp  boilers,  and  at  first  a  250-hp  Buckeye  twin 
engine.  Later  a  loo-hp  .Armington  &  Sims  engine  and  a 
90-hp  New  A'ork  Safety  engine  were  added,  making  a  total 
engine  capacity  of  440  hp.  The  method  of  lighting  used  was 
known  as  the  New  England  Weston  system  and  proved  un¬ 
satisfactory.  The  foundations  of  the  building  were  un¬ 
suited  even  for  the  small  engines. 

In  1887  the  company  purchased  a  tract  of  land  adjoining 
the  Charles  River  on  Western  Avenue  and  erected  a  brick 
station  at  a  total  cost  of  about  $200,000.  This  was  occupied 
in  the  fall  ot  1888.  It  contained  at  first  four  125-hp  hori¬ 
zontal-return  tubular 
boilers,  to  which  were 
later  added  five  more 
of  the  same  type.  The 
engines  were  moved  up 
from  the  old  plant 
and  were  installed  in 
the  new  plant  with 
three  fifty-lamp 
Thomson-Houston  dy¬ 
namos,  three  forty-five 
lamp  dynamos,  a  40-hp 
generator  and  two  dy¬ 
namos  of  1000  and  500 
lamps  rating.  From 
time  to  time  these  en¬ 
gines  were  changed  to 
the  tandem-compound, 
condensing  type,  with 
h  i  g  h-speed  operation, 
and  dynamos  were  add¬ 
ed  until  there  were 
seven  engines  with  a 
total  capacity  of  2050 
hp,  every  available  cor¬ 
ner  being  filled  with  machinery.  All  of  these  engines  were 
directly  belted  to  their  dynamos,  a  notable  advance  in 
practice  for  those  days. 

In  1887  the  company  furnished  the  energy  for  storage 
batteries  with  which  the  local  street  railway  organization 
experimented  in  connection  with  car  propulsion.  These  ex¬ 
periments  were  unsatisfactory,  but  in  1889  the  newly  in¬ 
vented  overhead  trolley  system  was  installed  on  the  horse- 
car  line  from  Bowdoin  Square,  Boston,  to  Arlington,  via 
Harvard  Square,  and  the  Cambridge  Electric  Light  Com¬ 
pany  furni.shed  the  energy  for  this  service,  which  was  the 
first  successful  line  of  electric  cars  operated  in  the  vicinity 
of  Boston.  In  1892,  however,  the  company  ceased  to  fur¬ 
nish  power  for  street-railway  uses. 

Construction  of  Present  Plant 

By  1898  it  became  evident  that  the  company  would  soon 
have  to  build  a  new  station,  ,and  the  present  building  was 
erected  according  to  the  plans  of  the  engineering  firm  of 
Sheaff  &  Jaastad,  at  that  time  in  practice  in  Boston.  The 
building  faces  the  Charles  River  Parkw’ay  and.  as  shown 
by  the  accompanying  illustration,  was  designed  to  harmonize 
with  the  surroundings. 

The  plant  is  a  brick  and  steel  structure  with  pink  granite 


fig.  1 — engine  and  turbine  room  of  CAMBRIDGE  ELECTRIC 
LIGHT  COMPANY 
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pound  condensing  engine-driven  unit,  and  two  low-pressure 
turbo-generators  of  625-kw  and  1500-kw  rating,  the  smaller 
outfit  being  connected  to  the  exhaust  of  one  of  the  600-kw 
sets  and  the  larger  to  the  1500-kw  engine  exhaust.  The 
total  rating  of  the  station  is  6825  kw. 

Coal  is  delivered  at  the  station  by  barges  and  is  handled 
by  a  steam  crane  which  unloads  into  a  storage  area  holding 
about  8000  tons.  From  the  coal  pocket  the  fuel  is  trans¬ 
ported,  over  a  track  of  20-in.  gage,  to  the  boiler  room,  in 
hand-cars  of  2300-lb.  capacity,  twenty-four  of  these  cars 
being  in  service.  The  boilers  are  installed  in  four  batteries 
in  a  single  row  facing  a  firing  aisle  about  13  ft.  wide,  two 
narrow-gage  tracks  being  carried  past  the  batteries. 

The  tracks  are  provided  with  cross-overs  and  a  set  of 
platform  scales  upon  which  all  fuel  is  weighed  and  then 
hand-fired  into  the  hoppers  of  an  installation  of  Taylor 
three-retort  stokers  recently  added  to  the  station  equipment. 
The  coal  cars  are  usuallv  filled  to  a  level  about  12  in.  above 


carried  on  a  solid  concrete  foundation  25  ft.  square  at  the 
top,  44  ft.  square  at  the  bottom  and  14  ft.  deep. 

Boiler  Auxiliary  Equipment 

Between  the  adjacent  pairs  of  boiler  batteries  in  the  cen¬ 
ter  of  the  boiler  room  are  installed  two  Green  fuel  econ¬ 
omizers  with  motor-driven  tube  scrapers.  The  chimney  is 
located  outside  the  building  on  the  side  of  the  boiler  room 
away  from  the  engines,  and  a  direct  by-pass  is  provided 
around  the  economizers.  In  the  space  at  the  ends  of  the 
boiler  batteries  under  the  chimney  flues  are  two  Blake  65  in. 
by  8-in.  by  12-in.  duplex  outside-packed  feed  pumps,  each 
capable  of  providing  water  for  8000  hp  of  boilers. 

The  pumps  draw  water  from  the  city  mains  through  a 
receiving  tank  in  the  basement  which  also  holds  water  from 
the  turbine  hot-wells.  City  water,  used  mainly  for  make-up 
service,  is  taken  at  about  40  lb.  pressure.  After  the  water' 
leaves  the  feed  tank  it  passes  through  the  heaters,  which 


FIG.  2 — PLAN  VIEW  OF  STATION 


the  top  and  are  passed  through  the  boiler  room  so  far  as 
possible  without  doubling  back  upon  their  paths  except 
when  moved  out  for  refilling.  About  60  tons  of  bituminous 
coal  are  at  present  burned  daily  in  the  plant,  the  output  at 
the  switchboard  being  about  40,000  kw-hr. 

Under  the  boiler-room  floor  and  below  the  grates  an  ash 
tunnel  8  ft.  wide  extends  the  full  length  of  the  building. 
On  this  narrow-gage  track  runs  an  ash  car.  Ashes  are  dis¬ 
charged  through  hoppers  into  the  car  and  raised  in  the 
latter  on  a  hydraulic  elevator  to  the  ground  level,  whence 
teams  remove  them  to  dumps.  All  ashes  are  weighed  be¬ 
fore  being  disposed  of  outside  the  building.  Draft  for  the 
stoker  installation  is  provided  by  two  75-hp  motor-driven 
fans  in  the  boiler  room.  Natural  draft  is  furnished  by  a 
brick  chimney  255.5  high  and  9  ft.  in  inside  diameter 


foundations  and  is  100  ft.  by  165  ft.  in  plan,  its  height  be¬ 
ing  85  ft.  At  present  the  space  between  the  station  and  the 
river  is  occupied  by  a  coal  pocket.  Eventually  the  com¬ 
pany’s  coal-storage  facilities  will  be  located  upon  land  bor¬ 
dering  Broad  Canal,  and  the  space  between  the  station  and 
the  river  will  be  provided  with  a  lawn  and  shrubbery. 


Rating  of  Plant 


It  is  noteworthy  that  the  present  installation  of  engines 
and  low-pressure  turbines,  the  latter  representing  one  of 
the  first  applications  of  its  kind  in  central-station  practice 
in  the  East,  has  been  made  without  enlarging  the  building 
from  its  original  dimensions.  The  plant  to-day  contains 
eight  Babcock  &  Wilcox  boilers,  each  of  440-hp  rating;  two 
600-kw,  one  1500-kw  and  one  2000-kw  vertical  cross-corn- 
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are  all  of  the  American  “Whitlock”  type,  and  also  through  600-kw  units  are  installed,  one  exhausting  into  a  ()25-kw 

the  economizer  tubes,  into  the  boilers.  In  case  of  accident  General  Electric  low-pressure  turbine  and  the  other  into 

or  repairs  to  either  economizer  or  to  any  of  the  heaters  a  Blake  jet  condenser.  The  1500-kw  set  above  mentioned 

the  equipment  c*an  be  cut  out  and  the  water  delivered  more  exhausts  into  a  low-pressure  turbine  of  the  Parsons  type, 

or  less  directly  to  the  boilers  from  the  pumps.  The  heaters  rated  at  1500  kw.  The  2000-kw  ^et  exhausts  into  a  Blake 

include  a  2000-hp  outfit  in  the  boiler  room,  which  receives  jet  condenser.  Surface  condensers  are  used  on  each  of  the 

the  exhaust  from  the  auxiliaries  in  the  usual  manner,  and  low-pressure  turbines,  the  smaller  installation  being  pro¬ 
vided  with  VV'^orthington  apparatus  and  the  larger  one  with 

— ^ - Westinghouse  equipment. 

The  low-pressure  turbines  drive  alternators  delivering  60- 
S  cycle  energy  at  2300  volts.  Each  engine  set  is  provided  with 

•  ■  -  •  ■ '  a  flywheel  in  addition  to  the  revolving-field  structure.  1.  he 

I  cylinder  dimensions  of  the  two  smaller  engines  are  18  in. 

■  by  38  in.  by  42  in.;  of  the  1500-kw  set,  33  in.  by  56  in.  by 

I  48  in.,  and  of  the  2000-kw  set,  36  in.  by  72  in.  by  48  in. 

H  Each  low-pressure  turbine  is  provided  with  a  live-steam 

H  supply  pipe  and  an  automatic  valve  which  admit  steam 

'  H  from  the  boilers  in  case  of  an  insufficient  supply  from  the 

^  :  a  .  •  H  *  associated  engine. 

Condensing  water  is  drawn  from  the  Charles  River  for 
all  the  units.  A  concrete  intake  4.5  ft.  in  diameter  delivers 
the  river  water  into  a  concrete  well  10  ft.  in  diameter  and 
t  25  ft.  deep,  from  which  three  suction  pipes,  14  in.,  16  in. 

20  to  the  The  con- 

densers  the  two  smaller  are  by 

i6-in.  pipe,  the  14-in.  pipe  serving  the  jet  condenser  of  the 
^ V largest  engine.  An  8-in.  auxiliary  line  supplies  water  for 
^  ‘ service,  bearing-cooling  purposes  and  incidental  station 
■  V  uses.  Although  the  Charles  River  has  been  dammed  at  its 

''  ''  outlet  for  several  years  and  is  consequently  no  longer  a 

tidewater  stream,  its  waters  have  not  as  yet  become  fit  for 
boiler  feeding  in  Cambridge. 

All  auxiliaries  in  the  station  are  in  general  piped  to  de¬ 
liver  their  exhausts  ihto  the  low-pressure  turbine  installa¬ 
tion,  and  in  the  future  it  is  planned  to  cross-connect  the 
auxiliary  exhaust  piping  so  that  the  discharge  from  any 
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two  engine  exhaust  heaters  of  500-hp  and  2000-hp  rating 
through  which  the  feed  water  is  passed  on  its  way  to  the 
boilers. 

The  boilers  are  equipped  with  superheaters  and  are  oper¬ 
ated  at  a  normal  steam  pressure  of  165  lb.,  the  superheat 
being  about  150  deg.  Fahr.  They  are  piped  with  water- 
column  alarms  arranged  to  sound  a  whistle  in  case  the  water 
level  runs  low  or  high.  The  furnaces  are  about  7  ft.  by 
9  ft.,  and  the  stokers  are  operated  by  two  lo-hp  Sturtevant 
engines.  In  the  year  ended  June  30,  1912,  the  plant  con¬ 
sumed  15,154  tons  of  bituminous  coal  costing  $4.06  per  ton 
delivered  at  the  stokers.  The  cost  of  unloading  the  fuel  at 
the  barges  and  handling  in  the  cars  above  mentioned  was 
32  cents  per  ton.  A  Spencer  automatic  damper  regulator 
installation  is  located  in  the  boiler  room,  which  regulates 
within  2  lb.  above  or  below  normal.  A  5-ton  hand-operated 
crane  serves  the  boiler  room. 

From  each  boiler  an  8-in.  pipe  carries  the  steam  to  a 
1 6-in.  cast-gun-metal  header  running  along  the  rear  wall 
above  the  boilers.  At  the  bend  where  each  pipe  leaves  the 
boiler  is  an  8-in.  valve  and  the  header  is  also  provided  with 
sectionalizing  valves.  Any  10  ft.  of  pipe  may  thus  be  cut 
out  of  service.  From  the  main  the  steam  is  led  to  a  receiver 
for  each  engine.  These  act  as  steam  reservoirs  and  facili¬ 
tate  the  maintenance  of  uniform  pressure  at  the  throttle. 
At  the  bottom  of  each  receiver  is  a  drip  pipe  connected  with 
a  Holly  return  system  in  the  basement  which  delivers  high- 
pressure  condensation  back  into  the  boilers.  All  the  con¬ 
nections  in  the  steam-piping  system  are  by  Van  Stone  joints 
'X’ith  copper  gaskets.  The  piping  is  insulated  against  heat 
losses  by  1.5-in.  magnesia  covering.  The  total  height  of  the 
boiler  room  is  about  60  ft.,  and  a  passageway  about  10  ft. 
wide  is  provided  at  the  rear  to  facilitate  inspection  and 
repairs. 

Engine  Room 

The  engine  equipment  consists  of  four  McIntosh  &  Sey¬ 
mour  vertical  cross-compound  condensing  outfits,  each  di¬ 
rect-connected  to  a  revolving  field  General  Electric  60-cycle, 
2300-volt,  three-phase  alternator  running  at  120  r.p.m.  Two 
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such  apparatus  can  be  turned  into  either  low-pressure  tur¬ 
bine,  as  well  as  into  the  main  feed-water  heater  as  at  pres¬ 
ent.  All  the  engines  and  turbines  are  piped  to  a  free  ex¬ 
haust  header  discharging  out  of  doors  at  the  roof  level. 
The  engines  may  be  exhausted  into  the  feed-water  heater 
instead  of  into  their  related  low-pressure  turbines,  if 
desired. 
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Adoption  of  Low-Pressure  Turbine 

At  this  point  a  resume  of  the  more  important  points  in¬ 
volved  in  the  adoption  of  the  low-pressure  turbine  installa¬ 
tion  may  properly  be  included.  The  initial  investigation 
was  conducted  about  four  years  ago  by  Prof.  1.  N.  Hollis 
of  Harvard  University,  consulting  engineer  for  the  Cam¬ 
bridge  Electric  Light  Company,  and  the  selection  of  low- 
pressure  equipment  and  such  tests  as  have  thus  far  been 
made  upon  it  have  been  in  his  immediate  charge.  The  dis¬ 
cussion  given  below  and  the  test  data  printed  are  obtained 
from  reports  submitted  by  Professor  Hollis  to  the  com¬ 
pany  and  from  a  paper  by  Mr.  Walter  R.  Eaton,  electrical 
engineer  of  the  company,  before  the  New  England  Section 
of  the  National  Electric  Light  Association.  The  engineer¬ 
ing  work  in  connection  with  the  installation  of  the  low- 
pressure  turbines  and  piping  within  the  station,  and  incliul- 


KIG.  5 — PIPING  diagram  FOR  625-KW  LOW-PRESSURE  TURBINE 

ill"  various  changes  in  the  switchboard  equipment  and 
apparatus,  has  been  carried  out  with  the  assistance  of  Hol¬ 
lis,  French  &  Allen  Hubbard,  engineers,  of  Boston. 

.•\t  the  time  the  investigation  began  there  were  four  en¬ 
gine-driven  generators  in  the  station,  and  these  were 
designed  to  run  with  a  possible  overload  of  50  per  cent  for 
a  short  time.  This  gave  an  overload  output  of  about  6750 
kw.  The  steam  was  then  taken  from  the  boilers  at  about 
,  145  lb.  pressure  and  exhausted  into  ordinary  jet  condensers 
after  passing  through  a  heater.  The  condensed  steam  and 
the  injection  water  were  removed  from  the  condensers  by 
an  ordinary  bucket  air  pump  in  each  case.  The  proposition 
at  that  time  was  to  run  the  engines  on  about  15  lb.  back 
pressure,  and  to  utilize  this  in  driving  a  low-pressure  tur¬ 
bine  installation,  this  amounting  to  the  making  of  the 
engines  so  connected  into  triple-expansion  units  with  their 
third  cylinders  replaced  by  the  turbines. 

Plan  of  Preliminary  Tests 

In  order  to  determine  with  fair  accuracy  the  possible 
economy  with  this  combination,  one  of  the  600-kw  sets  was 
run  under  three  back  pressures;  first,  vvth  as  great  a 


vacuum  as  possible  by  speeding  up  the  air  pump;  second, 
with  a  very  moderate  vacuum,  and,  third,  at  atmosphere. 
It  was  not  possible  to  weigh  the  feed  water  used  under 
these  different  conditions.  Enough  data  were  available 
from  a  previous  test  to  determine  with  close  accuracy  the 
amount  of  steam  used  per  indicated  hp-hour.  This  was 
done,  and  a  combined  card  made  of  the  third  case  in  order 
to  figure  out  the  amount  of  energy  available  for  the  steam 
turbine.  During  the  run  the  exhaust  steam  from  the  air 
pump  and  feed  pump  was  weighed,  in  order  to  determine 
the  expenditure  for  the  auxiliaries.  While  the  main  engine 
was  on  the  atmospheric  pressure,  there  was,  of  course,  no 
exhaust  of  steam  from  the  air  pump.  Table  I  shows  the 
results  of  these  tests. 


TABLE  I — engine  TESTS  UNDER  VARIOUS  BACK  PRESSURES, 
CAMBRIDGE,  MASS. 


B.\ck  Pressure  (lb.  per  sq.  in. 
absolute) 

1.5 

3.3 

16 

Indicated  hp . 1 

803 

836 

1001 

Kw  load  at  generator . 

540 

563 

673 

Lb.  steam  per  ind.  hp-hr . i 

13.21 

14.10 

21.58 

Lb.  steam  per  kw-hr . 

19.64 

20.96 

32.07 

Lb.  steam  per  ind.  hp-hr.,  including  air 
and  feed  pump . 

14,97 

1  14.96 

21.94 

Lb.  steam  per  kw-hr.,  including  air  and 
feed  pump . 

22.26 

1 

22.24 

32.60 

The  table  shows  that  with  the  greatest  vacuum — 27  in. — 
the  indicated  power  developed  by  the  engine  was  803  hp ; 
with  the  vacuum  of  23.3  in.  the  indicated  hp  was  836, 
and  with  atmospheric  exhaust,  amounting  to  16  lb.  back 
pressure,  it  was  1001.  The  paradoxical  character  of  these 
figures  is  explained  by  the  fact  that  in  this  case  the  cut-off 
naturally  responded  to  the  greater  demand  for  steam,  and 
consequently  the  power  was  increased  in  proportion  to  the 
demand  at  the  switchboard.  Further,  the  load  was  pur¬ 
posely  increased  during  the  atmospheric  exhaust  in  order 
to  show  that  it  was  entirely  feasible  to  run  the  engine  with 
an  overload.  There  was  no  gain  hy  increasing  the  vacuum 
beyond  23  in.  or  24  in.  with  the  station  as  then  arranged,  as 
the  amount  of  steam  used  in  the  auxiliaries  offset  the  gain 
in  the  engine. 

The  steam  per  kilowatt-hour  as  given  represents  prac¬ 
tically  the  total  outlay  of  steam  per  unit  of  output  for  the 
station,  as  sliown  in  the  table  for  the  three  conditions  of 
hack  pressure. 

The  greatest  amount  of  power  was,  then,  1001  indicated 
hp,  or  673  kw  at  the  switchboard,  obtained  from  one  of  the 
smaller  units.  A  combined  card  was  made,  in  order  to 
enable  the  power  available  for  a  low-pressure  turbine  to 
he  determined  in  case  the  steam  were  turned  into  the  nozzles 
of  such  a  machine  instead  of  being  thrown  away  into  the 
air.  This  power  amounted  to  1069  hp,  which,  added  to  the 
output  from  the  engine,  gave  a  total  of  2070  available  indi¬ 
cated  hp,  or  1392  kw,  as  against  the  normal  output  of  500 
kw  for  which  the  engine  was  designed. 

Investigation  showed  that  this  great  increase  in  power 
could  be  obtained  without  any  further  increase  in  steam 
consumption  than  w’ould  be  obtained  with  the  main  engine 
exhausting  into  the  atmosphere.  It  was  estimated  that  the 
amount  of  steam  per  kilowatt-hour  would  be  15.51  lb.  ex¬ 
cluding  auxiliaries,  or  16.77  including  the  latter,  the 
allowance  for  auxiliaries  being  the  maximum  obtained  on 
a  run  for  a  vacuum  of  27  in.  These  preliminary  studies 
indicated  a  saving  of  5.47  lb.  per  kilowatt-hour  in  one  unit 
by  the  use  of  a  low-pressure  turbine,  or  a  gain  of  24.6  per 
cent  in  economy  of  operation. 
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Installation  of  625-Kw  Turbine 

In  making  the  installation  the  small  feed-water  heater 
into  which  the  6oo-kw  engine  set  originally  exhausted  was 
replaced  by  a  Cochrane  separator  and  there  was  also  put 
in  a  625-kw  Curtis  horizontal  mixed-pressure  turbine  run¬ 
ning  at  1800  r.p.m.  and  exhausting  through  a  28-in.  Wain- 
wright  expansion  joint  into  a  Worthington  surface  con¬ 
denser.  The  turbine  stands  upon  the  floor  with  no  special 
foundation  except  a  reinforcement  of  the  floor  I-beams  by 
two  vertical  columns  in  the  basement.  The  condenser  has 
2750  sq.  ft.  of  cooling  surface.  It  is  supported  above  the 
basement  floor  and  directly  under  the  turbine,  and  is 
equipped  with  an  inner  cooler  for  drying  air  and  a  hot-well 
from  which  the  condensation  is  pumped.  The  circulating 
pump  is  a  Worthington  volute  equipment  having  a  capacity 
of  2400  gal.  per  minute  and  it  is  driven  by  a  6-in.  by  6-in. 
Blake  engine  running  normally  at  240  r.p.m.  After  placing 
this  pump  in  service  so  much  foreign  matter  reached  the 
condenser  tubes  from  the  river  that  a  twin  strainer  was 
installed  in  the  intake. 

The  outboard-discharge  pipe  is  about  150  ft.  long  and 
12  in.  in  diameter.  Its  lower  end  is  water-sealed  by  being 
carried  below  the  river  level,  thus  giving  a  siphon  system 
of  circulation.  The  wet-vacuum  pump  is  a  2-in.  two-stage 


TABLE  11 — INITIAL  COST  COMPARISON  ON  ENGINE,  LOW-PRES¬ 
SURE  AND  HIGH-PRESSURE  UNITS 


Main 

Engine  | 

1 

Exhaust 

Turbo-Generator 

1 

High-Pressure 

Turbo-Generator 

Engine . ! 

Foundations . i 

$18,375 

1,644 

10,650 

$12,000 

$14,000 

800 

Generator . | 

1  .  1 

Total . ! 

Condenser  . •> . .  1 

Piping . 

Exciter . 

$30,669 

1  -  •  2,700  • 

S.SOOll 

1  2,175^ 

$12,000 

1  -  4,534 

1  8,305 

1  1,450 

$14,800 

1  -  5,000 

1  6,000 

1  1.750 

Total .  ... 

'  $41,044 

26,289 

$26,289 

$27,550 

2,755 

Grand  total . 

1  $67,333 

$30,305 

turbine  hot- well  pump,  driven  by  a  4-hp  Terry  steam  tur¬ 
bine  running  1500  r.p.m.  The  reclaimed  water  from  the 
hot-well  is  sent  to  a  feed  tank  in  the  basement,  and,  as  out¬ 
lined  above,  this  tank  acts  as  a  reservoir  from  which  all  the 
water  evaporated  by  the  boilers  is  pumped  through  a  hot- 
water  meter.  The  city  water  used  in  the  make-up  is  fed 
into  the  tank  through  a  separate  meter,  so  that  the  amount 
of  water  required  and  saved  can  be  determined  at  any  time 
by  deducting  the  readings  of  one  meter  from  those  of 
the  other.  ; 

Vacuum  is  maintained  in  the  condenser  by  a  6-in.  by  14- 
in.  by  i2-in.  single,  horizontal,  straight-line  rotative  dry- 
vacuum  pump  with  a  6-in.  suction  and  a  4-in.  atmospheric 
discharge. 

Arrangement  of  Piping 

As  shown  in  the  accompanying  diagram  (Fig.  5),  the 
general  piping  provides  that  the  exhaust  of  the  exciter  and 
auxiliaries  can  be  turned  either  into  the  feed-water  heaters 
•or  to  the  engine  exhaust,  and,  when  the  turbine  throttle  is 
closed,  into  the  atmosphere.  In  addition,  for  testing  pur¬ 
poses,  the  condenser  auxiliaries  have  an  exhaust  into  the 
condenser.  By  closing  valve  A  and  opening  B  all  the  ex¬ 
haust  steam  is  turned  through  the  separator  into  the  tur¬ 
bine,  and  by  reversing  the  operation  the  steam  goes  through 
the  heaters  into  the  boiler  room.  By  opening  valve  C  and 
closing  F  everything  goes  to  the  atmosphere.  When  D  is 
opened  the  exhaust  from  the  auxiliaries  goes  into  the 
condenser. 

Table  II  gives  the  costs  of  these  units,  compared  with 
the  estimated  cost  of  a  high-pressure  turbo-generator  of  the 
same  capacity  as  the  combined  unit.  Omitting  duplications. 


the  first  cost  in  round  numbers  for  the  combined  unit  is 
about  $70,000,  which  is  about  two  and  one-third  times  the 
cost  of  a  high-pressure  machine  of  the  same  capacity. 

In  testing  the  engine  and  its  low-pressure  turbine  a  large 
number  of  runs  were  made  through  a  thirty-hour  period 
during  which  the  water  discharged  from  the  condenser  was 
weighed.  The  drains  from  the  receiver  and  separator  were 
also  weighed  from  time  to  time  as  seemed  necessary.  As 
no  resistance  barrels  were  used,  the  runs  at  full  load  were 
confined  to  periods  of  the  day  when  the  load  was  constant. 
During  the  final  run,  which  was  taken  as  giving  the  cor¬ 
rect  tested  water  rate  of  the  turbine,  the  steam  pressure 
near  the  turbine  was  16.77  lb.  absolute,  with  moisture  2.46 
per  cent  by  calorimeter  and  a  vacuum  of  0.883  absolute. 
The  data  in  Table  III  give  the  essential  results  bearing 
upon  the  economy  of  the  turbine. 

The  correction  for  moisture  was  taken  from  the  records 
of  the  manufacturer.  This  was  2  per  cent  on  the  steam 
consumption  per  kilowatt-hour  for  every  i  per  cent  of  mois¬ 
ture.  A  correction  of  3  lb.  for  every  inch  of  vacuum  was 


FIG.  6 — LOW-PRESSURE  TURBINE 


also  made.  The  following  results  are  tabulated  for  the 
corrected  steam  consumption  of  the  turbine: 


Steam  to  the  turbine  as  weighed,  per  kw-hr.,  lb .  37.28 

Steam  corrected  for  moisture,  by  calorimeter,  per  kw-hr.,  lb .  35.45 

Steam  corrected  for  vacuum,  by  calorimeter,  per  kw-hr.,  lb. ..... .  •  36.02 

Steam  corrected  for  moisture  as  calculated,  per  kw-hr.,  lb .  34.84 

Steam  corrected  for  vacuum  as  calculated,  per  kw-hr.,  lb .  35.41 


A  number  of  runs  were  made  with  the  turbine  at  var>’ing 
loads,  and  the  more  important  data  are  presented  in 
Table  IV. 

The  tests  showed  that  for  half  load  the  steam  consump¬ 
tion  is  within  the  guarantee,  as  well  as  for  other  loads. 

A  comparison  between  the  result  for  the  entire  unit  at 
full  load  and  that  obtained  for  the  associated  engine  on  a 
previous  test  indicates  the  saving  in  steam  consumption 
resulting  from  the  use  of  the  low-pressure  turbine.  With 
the  complete  unit  as  now  connected,  the  consumption  per 
kilowatt-hour,  including  the  auxiliaries  connected  with  the 
condenser,  is  17.3  lb.  per  kw-hr. 

When  formerly  tested,  the  engine  operating  condensing 
without  the  auxiliaries  consumed  20.5  lb.  of  steam  per  kw- 
hr. ;  with  the  air-pump  it  consumed  from  22  lb,  to  22.5  lb. 
Taking  the  steam  consumption  at  22  lb.,  the  gain  is  4.7  lb. 
per  kw-hr.  Professor  Hollis  states  in  his  report  that  if  run 
continuously  there  would  be  a  saving  of  over  $9,000  in  the 
use  of  the  unit,  making  no  allowance  for  the  interest  on 
its  investment  or  the  increased  cost  of  running.  The  net 
saving  due  to  the  introduction  of  the  turbine  was  estimated 
by  him  to  be  about  $5,000  per  year. 
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Results  from  Practical  Operation 

In  the  practical  operation  of  the  low-pressure  unit  it  has 
been  found  that  the  most  economical  results  are  obtained 
when  the  exhaust  of  the  auxiliaries  is  discharged  into  the 
turbine.  The  tests  showed  that  the  moisture  in  the  tur- 


FIG.  7 — TYPICAL  DECEMBER  LOAD  CURVE 


bine  should  in  practice  be  kept  down  as  low  as  possible  by 
draining  the  receiver  and  separator.  Any  moisture  entering 
the  turbine  lessens  the  amount  of  dry  steam  on  the  one  hand 

TABLE  III — DATA  ON  TURBINE  ECONOMY 


Weight  of  water  from  condenser,  lb.  per  hour . 18,398 

Moisture  by  calorimeter,  per  cent...... .  2.46 

Moisture  by  calculation,  per  cent .  3.27 

Drain  from  receiver,  lb.  per  hour .  173 

Drain  from  separator,  lb.  per  hour .  408 

Steam  10  circulating  pump,  lb.  per  hour .  475 

Steam  to  wet  vacuttm  pump,  lb.  per  hour .  250 

Steam  to  dry  Vacuum  pump,  lb.  per  hour .  150 

Steam  to  all  auxiliaries,  lb.  per  hour .  875 

Steam  to  high-pressure  cylinder,  lb.  per  hou# . 18,104 

Steam  to  low-pressure  cylinder,  lb.  per  hour . 17,932 

Steam  pressure  at  encinc  throit'e,  gace,  lb.  pet  sq.  in .  158 

Steam  pressure  at  receiver,  absolute,  lb.  per  sq.  in .  39.37 

Steam  pressure  at  turbine  throttle,  absolute,  lb.  per  sq.  in .  16.77 

Pressure  in  condenser,  absolute,  lb.  per  sq.  in .  0.883 

Barometer,  in .  29.65 

Temperature  of  steam  at  engine  throttle,  Fahr .  421.3 

Superheat  of  steam  at  engine  throttle.  Fahr .  51.6 

Temperature  of  steam  in  receiver,  Fahr .  260.7 

Temiierature  of  steam  at  turbine  throttle,  Fahr .  218.5 

Temperature  of  injection  water,  Fahr .  68 

Temperature  of  discharge  water,  Fahr .  86 

Temperature  of  condensed  steam,  Fahr .  90 

Temperature  of  engine  room,  Fahr .  95 

Speed  of  main  engine,  in  r.p.m .  119.2 

Speed  of  turbine,  in  r.p.m .  1,795 

Piston  speed,  in  feet  per  minute .  834.4 

Bucket  speed,  in  feet  per  second .  425 

Indicated  hp,  high-pressure  cylinder .  606 

Indicated  hp,  low-pressure  cylinder .  308 

Total  engine  indicated  hp .  914 

Percentage  of  power  in  high-pressure  cylinder .  66 

Electrical  load  on  engine-driven  generator,  kw .  603.5 

Electrical  load  on  engine-driven  generator,  hp .  809 

Electrical  load  on  turbine,  kw .  493.5 

Total  load  on  unit  complete,  kw .  1,097 

Power  factor,  per  cent .  79.56 

Steam  per  indicated  hp-hr.  in  engine,  lb .  19.81 

Steam  per  kw-hr.  in  engine,  lb .  30 

Steam  per  kw-hr.  in  turbine,  lb .  37.28 

Steam  per  kw-hr.  in  unit,  excluding  auxiliaries,  lb .  16.85 

Steam  per  kw-hr.  in  unit,  including  auxiliaries,  lb .  17.30 

Steam  per  kw-hr.  in  auxiliaries.  Ib .  0.80 


and  increases  the  resistance  to  the  turbine  disks  on  the 
other. 

Since  the  installation  of  this  unit  the  station  records  have 
been  carefully  examined  and  special  runs  made  to  ascertain 
its  value  under  operating  conditions  and  to  obtain  data  that 
would  help  in  making  future  extensions  to  the  station  along 
the  same  lines.  The  first  winter’s  log  of  service  shows  a 


total  saving  of  just  lo  per  cent  in  plant  coal  consumption 
compared  with  the  previous  winter.  This  saving  was  attrib¬ 
uted  to  three  causes,  namely,  the  installation  of  automatic 
stokers,  the  efficiency  of  the  low-pressure  turbine  set  and  a 
better  loading  of  the  engines.  The  company’s  electrical  en- 

TABLE  IV — RESULTS  OF  RUNS  AT  VARYING  LOADS 


Water  from  condenser,  lb.  per  hour . . 10,949 

Moisture  by  calorimeter,  per  cent .  2.25 

Moisture  by  calculation,  per  cent .  2.4 

Steam  to  high-pressure  cylinder,  lb.  per  hour . 10,493 

Steam  to  low-pressure  cylinder,  lb.  per  hour . 10,320 

Indicated  hp,  high-pressure  cylinder .  374 

Indicated  hp,  low-pressure  cylinder .  133 

Indicated  hp,  total .  507 

Percentage  of  power  in  high-pressure  cylinder .  74 

Electrical  load  on  engine,  kw .  302.5 

Electrical  load  on  engine,  hp . ‘ .  406 

Electrical  load  on  turbine,  kw .  256.5 

Electrical  load  on  unit,  total  kw .  559 

Power  factor,  per  cent .  72.7 

Steam  on  turbine  as  weighed,  per  kw-hr.,  lb .  42.67 

Steam  corrected  for  moisture  by  calorimeter,  per  kw-hr .  40.75 

Steam  corrected  for  vacuum  by  calorimeter,  per  kw-hr .  41.35 

Steam  corrected  for  moisture  by  calculation,  per  kw-hr .  40.63 

Steam  corrected  for  vacuum  by  calculation,  per  kw-hr .  41.23 


gineer  states  that  the  exhaust  turbine  is  without  doubt  re¬ 
sponsible  for  the  last  two  items  and  should  have  credit  for 
about  one-half  the  saving. 

That  this  is  not  too  large  a  percentage  is  proved  by  a 
week’s  run  without  the  turbine,  when  the  coal  consump¬ 
tion  per  kilowatt-hour  increased  6  per  cent.  With  the  unit 
excited  by  a  motor-driven  set,  1200  kw  at  76  per  cent  power- 
factor  is  the  full  capacity  of  the  outfit.  When  excitation 
is  provided  by  the  independent  steam  set  and  its  exhaust  is 
turned  into  the  turbine,  1250  kw  can  easily  be  handled. 


FIG.  8 — I500-KW  LOW-PRESSURE  TURBINE 


With  a  power-factor  under  76  per  cent  the  capacity  of  the 
turbo-generator  is  not  over  375  kw  to  400  kw. 

Studying  Station  Conditions 

The  results  obtained  from  the  tests  and  operation  of  the 
engine  and  low-pressure  combination  indicate  that  the  most 
important  points  in  the  selection  of  the  complete  outfit  are 
a  study  of  station  conditions,  in  order  to  obtain  the  proper 


1 


April  19,  1913 


Electrical  Equipment  of  a  North  Carolina  Mountain 
Resort 

By  H.  Minor  Friend,  Jr. 

In  the  Blue  Ridge  Mountains  of  North  Carolina,  in  the 
southwestern  part  of  the  State,  is  Lake  Toxaway,  an  arti¬ 
ficial  body  of  water  formed  by  placing  a  dam  across  the 


size  and  type  of  turbine  to  give  the  highest  station  effici¬ 
ency.  Further,  the  cost  of  the  outfit  should  be  compared 
with  the  cost  of  a  high-pressure  turbo-generator  of  double 
capacity,  and  unless  the  engine  units  are  in  first-class  con¬ 
dition,  much  can  be  said  in  favor  of  the  high-pressure 
equipment.  For  the  Cambridge  conditions,  which  include 
engines  in  excellent  shape,  an  established  boiler  plant  which 
it  was  not  considered  desirable  to  enlarge  until  absolutely 
necessary  and  an  engine  room  of  restricted  width,  the  utili¬ 
zation  of  the  low-pressure  turbine  idea  was  regarded  favor¬ 
ably  from  the  outset  and  the  purchase  of  a  second  unit  soon 
followed  the  installation  and  test  of  the  first. 

The  accompanying  diagram  shows  a  typical  load  curve 
of  the  plant  for  a  December  day  and  night.  Table  V  shows 
the  net  cost  of  production  at  the  station,  excluding  distri¬ 
bution,  management  expenses,  taxes  and  miscellaneous  costs, 
but  including  fuel,  water,  repairs  and  labor  costs  within  the 
plant,  for  the  year  ended  June  30,  1912.  This  cost  repre¬ 
sents  the  bare  expense  of  manufacturing  and  should  not  be 
compared  with  the  selling  prices  of  the  company. 

TABLE  V — MANUFACTURING  COSTS 


Fuel  . 

Oil  and  waste . 

Water  . 

Wages  at  station  . 

Station  building  repairs . 

Steam  plant  repairs  . 

Electric  plant  repairs  . 

Tools  and  appliances,  approximately  . 

Total  (equal  to  0.85  ct.  per  kw-hr.) 


FIG.  I — SECTION  THROUGH  GENERATING  STATION 


Toxaway  River.  On  the  bank  of  the  lake  is  a  modern 
summer  resort  known  as  Toxaway  Inn,  and  this  is  supplied 
with  electricity  from  a  small  hydroelectric  plant  utilizing 
the  water  from  the  lake.  The  latter,  which  has  an  area  of 
580  acres  and  an  average  depth  of  20  ft.,  is  fed  by  three 
mountain  streams  besides  the  river  after  which  it  is  named; 
but  their  flow  is  so  small  that  no  cofferdam  was  needed  in 
building  the  dam.  After  the  dam  was  completed,  it  re¬ 
quired  six  months  for  the  lake  to  reach  its  present  level. 

The  dam  is  made  up  of  a  concrete  core  wall  500  ft.  long 
and  72  ft.  high,  covered  with  broken  stone  and  earth,  and 
a  wagon  road  has  been  constructed  along  the  top  of  it.  The 
spillway  is  constructed  on  a  small  auxiliary  dam  built  at  an 
angle  to  the  main  dam. 

The  penstock  penetrates  the  dam  near  the  spillway,  6  ft. 
below  the  level  of  the  lake.  At  its  lower  end  the  penstock 


In  the  above  period  the  plant  delivered  at  its  switchboard 
11,929,427  kw-hr.,  and  the  station  labor  account  listed  the 
services  of  one  chief  engineer,  four  assistant  engineers, 
seven  firemen,  four  coal  passers,  three  oilers,  one  engine 
wiper  and  four  switchboard  men,  or  a  total  of  twenty-four 
in  the  operating  department  of  the  plant.  The  cost  of  coal, 
as  given  above,  was  $4.06  per  ton. 

Recent  improvements  at  the  plant  provide  for  the  reloca¬ 
tion  of  the  operating  switchboard  on  a  gallery  at  one  end 
of  the  engine  room  and  the  installation  at  that  place  of 
fifteen  panels  controlling  all  electrical  circuits.  At  present 
there  are  seven  lighting  feeders  of  the  2300-volt,  single¬ 
phase  type,  six  2300-volt,  three-phase  power  feeders, 
one  500-volt,  direct-current  circuit  and  sixteen  street-light¬ 
ing  circuits  operated  from  constant-current  transformers  in 
the  station  basement.  Oil  switches  in  the  2300-volt  circuits 
are  placed  under  the  switchboard  gallery  and  two  Tirrill 
regulators  have  been  installed  on  the  switchboard  panels. 

Two  exciter  buses  and  two  2300- volt  buses  are  provided, 
the  equipment  being  transferred  from  one  to  the  other  in 
case  of  emergency.  Seventeen  constant-current  transform¬ 
ers  are  now  in  service,  ranging  in  rating  from  fifty  lamps 
to  seventy-five  lamps  each. 

A  later  article  will  describe  the  commercial  practice  of 
the  company,  giving  data  upon  its  operation  and  earnings 
on  a  total  and  unit  basis,  and  will  take  up  the  electric- 
vehicle  service  and  meter-testing  facilities,  connected  load 
and  system  data. 


Water  Resources  of  the  Pacific  Coast 

The  Geological  Survey  has  published,  as  Water-Supply 
Paper  31 1,  its  annual  volume  for  1911  showing  the  results 
of  the  measurements  of  the  principal  streams  of  the  Pa¬ 
cific  Coast  in  California.  The  field  work  has  been  carried 
on  by  the  federal  survey  in  co-operation  with  the  State  of 
California,  and  gaging  stations  were  maintained  during  the 
year  at  about  200  points.  These  records  of  the  behavior  of 
rivers  throughout  the  year,  and  year  after  year,  are  of 
the  utmost  importance  in  the  consideration  of  all  projects 
relating  to  the  development  of  water  supply  for  irrigation, 
power,  etc. 


FIG.  2 — MAIN  DAM  AT  LAKE  TOXAWAY 


divides  into  two  14-in.  pipes  which  lead  through  hand- 
operated  valves  to  the  turbines.  Owing  to  the  irregular 
topography  of  the  country  in  this  section  it  has  been  possi¬ 
ble  so  to  locate  the  small  stone  power  house  that  a  head 
of  180  ft.  has  been  secured. 

The  present  equipment  of  the  station  consists  of  two 
loo-kva,  2300-volt,  three-phase,  60-cycle  Westinghousc 
generators,  driven  by  S.  Morgan  Smith  water  turbines  of 


) 


the  horizontal  type;  two  pumps  which  supply  the  oil  pres-  rolls  and  one  set  of  small  rolls.  It  is  claimed  that  one 
sure  for  the  Lombard  governors,  and  two  commutating  attendant  does  the  same  amount  of  work  with  this  installa- 
pole  exciters  rated  at  3  kw,  125  volts,  2620  r.p.m.  Both  tion  as  was  formerly  accomplished  by  ten. 
the  pumps  and  the  exciters  are  driven  from  the  shafts  of  In  the  refrigerating  plant  a  15-hp,  three-phase  induction 
the  turbines  through  belts.  Connections  have  been  pro-  motor  drives  a  Frick  ice  machine  which  has  a  daily  output 
vided  for  operating  the  generators  in  parallel,  but  at  present  of  1250  lb.  of  ice.  The  brine  for  refrigerating  the  several 

cold-storage  rooms  is  circulated  by  a  pump  which  is  direct- 

to  encircle  the  lake  and  supply  electrical  energy  to  all  of  the 


The  Reactance  of  Stranded  Conductors 

By  H.  B.  Dwight 

In  the  calculation  of  transmission-line  constants  it  is 
necessary  to  distinguish  between  stranded  cables  and  solid 
as  regards  reactance.  For  example,  the 
0000  cable  of  seven  wires  at  60  cycles 
is  0.552  ohm  per  mile.  The 
reactance  of  a  solid  wire  of  the  same  sectional  area  is  0.560 
reater,  while  the  reactance  of  a  solid 
wire  of  the  same  diameter  as  the  cable  is  0.544  ohm,  or  1.5 
per  cent  less  than  the  reactance  of  the  cable. 

It  is  therefore  advisable  to  use  special  formulas  to  calcu¬ 
late  the  reactance  of 
cables.  The  derivation 
of  the  formula  for  a 
seven-w’ire  strand  is  in¬ 
dicated  in  the  following 
paragraphs,  and  form¬ 
ulas  are  also  given  for 
strands  of  other  num¬ 
bers  of  wires  for  use  in 
overhead  transmission¬ 
line  calculations. 

The  reactive  voltage 
drop  in  an  alternating- 
FiG.  I — GEOMETRICAL  DIVISION  Current  circuit  is  due  to 

OF  THE  CIRCLE  alternating  m  a  g  n  e  tic- 

flux  surrounding  the 
conductors.  Since  flux  which  cuts  both  conductors  does  not 
produce  a  difference  in  voltage  between  them,  and  therefore 
does  not  produce  any  reactive  drop  in  the  circuit,  only  that 
part  of  the  flux  must  be  considered  which  cuts  one  cable 
and  not  the  other.  It  is  necessary  to  calculate  the  voltage 
induced  in  each  small  wire  of  the  cable  A  (Fig.  2)  by  the 
flux  in  the  space  s  produced  by  each  of  the  wires  of  cable  A. 
The  radius  of  the  cable  is  considered  small  compared  with 
the  distance  s.  Round  wires  may  be  considered  to  be  re¬ 
placed  by  very  small  conductors  located  at  the  centers  of  the 
wires,  as  far  as  the  inductance  of  one  wire  on  another  is 
concerned.  The  correction  in  inductance  due  to  skin  effect 
may  be  neglected,  as  it  is  very  small  for  ordinary  cables  at 
25  or  60  cycles. 

Suppose  that  the  current  in  each  small  wire  has  unit 
value.  Then  the  flux  densitv  due  to  that  current,  at  a 


*  -^^4'  especially 

- -  reactance  of  a  Xo, 

_  POWER  STATION  AND  OUTGOING  TRANSMISSION  LINE  with  a  Spacing  of  i8  in, 

one  machine  is  able  to  supply  the  load  and  one  set  is  held  ohm,  or  i 
in  reserve. 

The  entire  output  of  the  station  is  delivered  at  2300  volts 
to  a  three-])iiase  line  leading  to  the  hotel.  The  line  is 
constructed  on  35-ft.  wooden  poles  spaced  150  ft.  apartt. 

The  stranded  copper  conductors  are  strung  on  pin  insulators 
•on  a  single  cross-arm,  and  at  the  top  of  the  pole  a  stranded 
steel  ground  wire  is  carried.  For  protection  against  light¬ 
ning  a  set  of  multi-gap  lightning  arresters  has  been  in¬ 
stalled  at  the  station  and  at  six  e(|uidi.stant  points  along  the  A 
1(4  miles  of  line.  Fhe  ground  wire  is  connected  to  earth 
at  each  pole  and  at  each  end  of  the  line. 

riie  transformer  equipment  at  the  hotel  consists  of  two 
delta-connected  banks,  the  smaller  rated  at  25  kva  each, 
reducing  the  voltage  of  the  line  to  1 10  volts,  for  lighting 
purposes,  while  the  larger  bank,  consisting  of  three  30-kva 
transformers,  supplies  the  220-volt  motor  circuits.  The 
transformers  are  of  the  W'estinghou.se  oil-insulated,  self- 
cooled  type.  'I'he  iio-volt  circuit  supplies  the  lamps  in 
the  200-room  hotel  and  in  the  various  outbuildings,  some 
cooking  utensils  in  the  kitchen  and  the  electric  heaters  with 
which  .some  of  the  suites  are  equipped.  The  220-volt  cir¬ 
cuit  feeds  the  motors  of  the  laundry  and  the  refrigerating 
plant. 


distance  x  from  the  center  of  the  wire,  is  — 

X 

If  f  is  the  distance  between  any  two  wires  of  the  cable, 
the  required  voltage  induced  in  the  second  by  the  first,  per 
centimeter,  is 


■MOTOR-DRIVE.N  LAUNDRY 


A  15-hp,  three-phase  induction  motor  is  mounted  on  the  2  n  f  /  — d.r  =  2  f  X  2  log  ^ 

ceiling  in  the  laundry  and  drives  the  line  shaft  which  j  x  ‘  *  # 

operates  all  of  the  machines  and  rolls.  The  smaller  rolls 

are  electrically  heated,  but  the  large  ones  used  for  flat  work  =  2%  f  M 

are  heated  with  steam.  I'he  laundry  equipment  consists  of  where  /  is  the  frequency  and  M  is  the  inductance  for  the 

two  washing  machines,  one  ringer,  one  tumbler,  five  large  pair  of  wires. 
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The  inductance  of  a  wire  due  to  its  own  current  is  given 
by  the  usual  formula 

L,  =  2  loge—  -L 

r  2 

in  which  r  is  the  radius  of  the  wire  and  in  which  —  ex- 

2 

presses  the  effect  of  the  flux  inside  the  wire. 

The  inductance  per  centimeter  of  cable  of  a  single-phase 
circuit  composed  of  seven-wire  cables  (Fig.  2)  is  propor¬ 
tional  to 

L'  =  7Lj+ 12  M,  4- 30  A/, 

where  L,  is  the  inductance  of  each  wife  due  to  its  own 
current,  A/,  is  the  inductance  for  pairs  consisting  of  the 


w 

— h — 


This  gives 

for  n  =  7  and  p  =  i,  L  =^103.3  -f  741.13  *. 

for  n  =  19  and  />  =  2,  L  =^89.3  +  741.13  log,,-^^  10  *, 

for  n  =  37  and  p  =  3.  L  =^85.1  -f-  741.13  F)g„-^^  10'*, 

for  n  =  61  and  /)  =  4.  T  83.3  +741.13  logt. 

and  for  solid  wire, 


n  =  I  and  p  =  o,  L  =^80.5  +  741. 13  log. 


-HZ' 


II 


FIG.  2 — STRANDED  CONDUCTORS  IN  CIRCUIT 

center  wire  and  an  outer  wire,  and  A/,  is  the  average  in¬ 
ductance  for  pairs  consisting  of  two  outer  wires. 

Then, 

L,  =  2  loge  ~  “t" 


A  three-wire  strand  (Fig.  30)  is  a  special  case,  since 
there  is  no  central  wire.  The  inductance  is 

L  =  2loge-^-t--^+2loge/^-  ^  — 'j_i-loge2percm. 
P  o  \  3  /  3 

Therefore  L  =^125.2  +  741.13  log,,  -^^10  *  henries  per 

mile,  where  p  is  the  radius  of  the  circumscribing  circle  of 
the  cable. 

The  above  equations  may  be  put  in  the  following  simpli¬ 
fied  form,  which  is  more  convenient  for  calculating ; 


No.  of  Wires 
in  Strand. 


and 


A/,  =  2  loge - . 

2  r 


For  the  third  term  it  is  convenient  to  use  the  following 
theorem : 

If  a  circle  of  radius  a  (Fig.  i)  be  divided  into  m  equal 
parts  at  A,  B,  C,  D,  etc.,  then 

AB,  AC,  AD,  etc.  (to  m  —  i  factors)  = 

Thus  the  mean  value  of  log  t  =  log!  I . 

therefore 

^  log. 


The  average  value  of  A/,  is  therefore 

s 


3 

7 

19 

37 

61 

I  (single  wire) 


Inductance  per  Mile  in  Henries. 
2.(>^I  S 


L  =  741.13  ‘o.s, 

L  =  741.13  log, 
L  =  741.13  log, 
L  =  741.13  log, 
L  =  741.13  log 

L  =  741.13  log 


(i 

2.756  j 
d 

2.640  s 

'~ir 

2.605  s 
d 

2.590  s 
’  a 
2.568J 


X  10-* 
X  10* 
X  io-‘ 
Xio* 
X  10  ‘ 
X  10* 


2  r  6* 


Therefore, 


L'  =  98  loge  ^  +  -^ - 24  loge  2  —  6o  loge  2  —  12  loge  6 

In  the  above  the  voltages  induced  in  the  seven  wdres  have 
been  added  together  and  unit  current  has  been  assumed 
for  each  wire.  Considering  the  cable  as  a  single  conductor, 
its  inductance  will  be 

L  =  —L' 

49 

Changing  to  practical  units  and  referring  to  the  maximum 
radius  of  the  cable, 

P  =  3^ 

Then, 

T  =  ^103.3  +  741.13  JO  * 

henries  per  mile  of  conductor. 
Applying  the  above  method  to  a  strand  of  n  wires  com¬ 
posed  of  p  layers  around  a  center  wire  (Fig.  3,  b  and  c), 

„  =  i  +  6  +  6X2  +  6X3+  •  .  .  .  +6XP 
=  3  />*  +  3  /» +  1 

and 

L  =  2  log,  ^  +  2  loge  (2  />  +  1 )  —  loge  3 

_il|4l0ge2  +  2X  13l0ge4  +  3X28l0ge6+  .... 

.  .  .  .  -f /.  (n  — 3P)  loge  (2/>)  I 

•E.  B.  Rosa,  Bulletin  of  the  Bureau  of  Standards,  1907,  Vol.  IV,  No.  2. 
page  335. 


where  d  is  the  outside  diameter  of  the  cable,  measured  in 
the  same  units  as  s,  the  spacing  between  cable  centers. 


FIG.  3 — ARRANGEMENT  OF  WIRES  IN  THREE-STRAND,  SEVEN- 
STRAND  AND  NINETEEN-STRAND  CABLE 

The  significance  of  the  above  equations  is  best  appre¬ 
ciated  by  consideration  of  the  following  examples  of  calcu¬ 
lated  reactance.  The  values  tabulated  are  in  ohms  per 
mile  at  6o  cycles,  where 

Reactance  in  ohms  =  2  tc  X  6o  L. 

REACTANCE  PER  MILE  AT  6o  CYCLES  OF  NO.  4-O  WIRE  AND 
CABLE,  211,600  CIRC.  MIL 


Feet  j 
Spacing  i 

Solid 

Wire 

3-Wire 

Strand 

7-Wire 

1  Strand 

19-Wire  i 
Strand  1 

37-wiie 

Strand 

61 -Wire 
Strand 

1 .5 

0.560 

0.550 

0.552 

i 

0.546 

0.544 

0.543 

6.0 

0.728 

0.718 

0.521 

’  0.714 

1 

0.712 

0.711 

12.0 

;  0.812 

0.802 

0.805 

j  0.799 

i 

0.797 

0.796 

The  reactance  of  the  cables  is  less  than  that  of  the  wire 
because  the  diameter  is  larger,  though  the  sectional  area 
is  the  same. 
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Central  Station  Management 


Devoted  to  Discussion  of  Administrative  Policies,  Commercial 
Methods,  and  Current  Practice  Among  Successful  Utilities 


Exhibition  Room  in  St.  Louis 

The  Union  Electric  Light  &  Power  Company,  of  St. 
Louis,  is  contemplating  elaborate  changes  in  its  exhibition 
and  demonstration  rooms  for  electric  appliances.  Mr. 
C.  E.  Michel,  formerly  manager  of  the  automobile  depart¬ 
ment  of  this  company  and  now  manager  of  the  electric- 
appliance  department,  will  have  charge  of  the  work.  He 
has  planned  to  install  wall-cases  lined  with  black  velvet 
and  lighted  from  the  interior  by  special  showcase  lamps. 
Access  to  the  cases  will  be  had  by  sliding  the  front  glass 
toward  the  ceiling.  Individual  showcases  for  single  articles 
will  be  another  feature  of  the  change.  These  cases  will 
have  the  Union  Electric  trademark  worked  in  the  glass. 

The  room  adjoining  the  exhibition  room  is  to  be  used  for 
demonstrating  economical  electric  household  necessities  and 
other  electric  appliances,  such  as  glue-pot  heaters  and 
small  refrigerating  machines.  These  changes  are  being  in¬ 
troduced  in  order  that  the  salesmen  may  interest  their 
prospective  customers  in  electrical  appliances.  About  $4,000 
is  to  be  expended  on  the  improvements. 


Combination  Ice-Electric  Plant  Minimizes 
Operating  Expense 

A  local  company  in  a  Southwestern  town  of  2500  popu¬ 
lation  bought  a  combination  ice-electric  plant  as  a  going 
business.  The  maximum  output  of  which  the  plant  was 
capable  was  20  tons  daily  and  there  was  storage  capacity 
for  250  tons  of  ice.  It  is  estimated  that  the  portion  of  the 
investment  chargeable  to  the  ice  plant  is  approximately 
$20,000.  The  data  in  the  accompanying  table  show  that 
even  a  “second-hand”  ice  plant  can  be  a  money-maker: 


Gross  annual  income  . $10,243.49 

Total  yearly  expense  .  8,528.32 

Net  incoir.e  from  ice  business . . .  $1,715.17 


That  the  manager  of  this  concern  is  well  satisfied  with 
the  8.5  per  cent  net  profit  which  the  plant  is  showing  is 
evidenced  by  the  statement  he  makes  concerning  the  ice 
business  in  general.  In  substance  he  says:  “In  towns  of 
7000  inhabitants  or  less  combining  the  lighting  and  ice 
business  under  one  head  provides  a  harmonizing  industry 
over  the  entire  twelve  months  of  the  year.  It  presents 
an  excellent  opportunity  to  concentrate  working  forces  and 
minimize  the  operating  expenses  of  both  branches  of  the 
work.” 


Electric  Service  and  the  Safety  of  the  Child 

The  child  of  well-to-do  parents  in  a  prosperous  suburban 
town  was  seriously  burned  and  considerable  damage  was 
done  to  the  house  the  other  day,  when  the  youngster  got 
hold  of  some  matches  carelessly  left  lying  about.  While 
the  usually  vigilant  mother  was  busy  in  another  room  he 
started  a  fire  with  the  contents  of  a  waste-paper  basket, 
which  practically  destroyed  the  nursery,  endangering  the 
lives  of  the  family. 

Soon  after  the  accident  the  central-station  solicitor  urged 
that,  inasmuch  as  the  upper  story  would  have  to  be  rebuilt 
anyhow,  the  time  was  now  opportune  to  have  the  entire 


house  so  wired  that  it  would  become  indeed  a  "matchless” 
home.  Anything  that  would  be  likely  to  prevent  a  recur¬ 
rence  of  the  recent  mishap  made,  of  course,  a  forcible  ap¬ 
peal  to  the  parents.  Electricity  was  accordingly  installed 
from  garret  to  cellar,  and  no  more  matches  are  allowed  in 
that  home  under  any  circumstances. 

This  gave  the  solicitor  an  excellent  talking  point  with 
other  parents,  and  as  a  result  a  number  of  houses  installed 
complete  electric  outfits.  The  philoprogenitive  instinct  is 
so  dominant  in  the  average  parent  that  he  can  often  be 
reached  through  being  shown  the  safety  to  the  children 
where  electricity  is  used,  as  well  as  the  comfort  of  the 
household  in  general.  This  avenue  of  appeal  is  one  often 
overlooked  by  the  solicitor. 


What  Can  the  Motor-Service  Salesman  Earn? 

The  value  of  a  given  motor-service  contract  to  the  cen¬ 
tral  station  is  very  much  like  the  value  of  a  policy  to  a 
life-insurance  company,  and  the  amount  the  central  station 
could  afford  to  pay  to  get  the  contract  can  be  figured  upon 
similar  lines.  Unfortunately,  however,  the  idea  generally 
prevalent  seems  to  be  that  a  utilities  company  will  make 
the  most  money  by  paying  as  little  as  possible  to  get  con¬ 
tracts.  It  is,  nevertheless,  easily  possible  to  increase  energy 
sales  50  per  cent  at  a  trebled  selling  cost  and  still  make 
more  profit  on  the  whole  transaction.  Until  central-sta¬ 
tion  salesmen  and  sales  managers  are  paid  in  proportion 
to  the  business  done,  companies  will  not  get  the  maximum 
possible  profitable  business. 

(This  policy  of  paying  salesmen  adequately  has  been  so 
fully  demonstrated  in  other  analogous  lines  that  proof  is 
hardly  necessary.  The  most  troublesome  point  is  arranging 
a  proper  scale.  Some  striking  contrasts  could  be  drawn  be¬ 
tween  various  cities,  among  which  the  remuneration  paid 
in  the  company  sales  departments  is  as  different  as  the 
increase  in  connected  motor  load.  Under  the  generally 
prevalent  straight-salary  system  the  higher  salaries  are  not 
paid  because  the  department  is  getting  good  business,  but, 
rather,  it  is  getting  that  business  because  the  corporation 
was  wise  enough  to  offer  such  salaries  as  would  attract  the 
class  of  men  capable  of  getting  results. 

Utilities  corporations  look  far  ahead  in  providing  fuel 
supplies  and  in  making  franchise  arrangements.  If  they 
will  similarly  carefully  analyze  the  future  value  of  a  motor¬ 
load  contract  and  capitalize  this  value,  they  will  find  they 
can  afford  to  pay  much  more  to  secure  the  contract  than  is 
generally  done  at  present.  In  other  words,  even  paying 
a  considerable  amount  to  a  productive  and  efficient  sales 
department  there  will  still  be  a  very  handsome  selling 
profit  for  the  company  over  and  above  the  reasonable 
operating  profit  which  should  be  considered  part  of  the 
gross  cost  of  producing  the  energy. 

It  is  suprising  that  some  public-service  companies  still 
take  the  attitude  that  they  will  eventually  get  all  the  motor¬ 
load  business  anyhow,  and  that  it  is  up  to  the  consumer 
to  come  to  them  and  take  it  at  their  terms.  Of  course,  such 
companies  usually  maintain  a  feeble  sales  force,  but  suc¬ 
cessful  selling  is  made  difficult  by  that  position,  which  pre¬ 
cludes  sufficient  flexibility  in  rates  or  contract  forms  really 
to  help  get  the  good  business,  and  likewise  precludes  pay- 
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Central-Station  Pumping:  of  Flooded  Basements  at 
Dayton 

Second  in  importance  to  restoring  light  to  Dayton,  Ohio, 
after  the  disaster  that  visited  that  city,  was  the  service 
rendered  by  the  local  central-station  company  in  pumping 
from  basements  in  the  business  section  the  water  leh  by  the 
receding  flood.  As  soon  as  the  streets  were  cleared  cen¬ 
trifugal  pumps  and  motors  were  collected  from  all  avail¬ 
able  sources  and  put  to  work  freeing  the  basements  of 
the  stagnated  waters.  Taps  were  taken  from  the  nearest 
service  wires  to  operate  the  motors  and  temporary  pipe 
connections  were  rigged  up  as  shown,  discharging  into  the 
gutters.  Motors  and  pumps  were  mounted  on  rough  skids 
and  the  controlling  arrangements  were  pretty  crude,  but 
the  pumps  worked  and  rapidly  freed  the  flooded  cellarways 
of  water. 

Alert  to  the  opportunity  afforded  for  advertising  cen¬ 


TEMPORARY  CONNECTIONS  FROM  MANHOLE  TO  CONSUMER, 
DAYTON 

lines  were  run  up  through  the  open  covers  to  temporary 
connections  through  the  second-story  windows  of  adja¬ 
cent  office  buildings.  The  accompanying  illustration  shows 
an  emergency  service  run  of  this  kind,  supported  by  dead¬ 
ending  to  a  trolley  pole.  The  building  at  the  left  receiv¬ 
ing  this  rough-and-ready  service  is  the  Rike-Kumler  store. 
A  protecting  barrier  was  built  about  the  wires  and  open 
manhole,  and  a  member  of  the  military  was  left  to  guard 
the  public  against  possible  accident.  In  other  instances 
the  wires  from  the  manholes  were  carried  aloft  on  tem¬ 
porary  poles  set  into  barrels  filled  with  rocks  and  bricks. 
In  this  way  hurried  connections  were  made  with  such  clear 
circuits  as  remained  in  service,  restoring  light  to  the 
stricken  city  at  the  earliest  possible  moment.  This  emer¬ 
gency  service  also  proved  of  great  usefulness  in  operating 
the  pumps  with  which  basements  were  freed  of  water. 


ing  enough  to  get  good  salesmen.  In  one  large  city,  for 
example,  there  are  at  least  twenty  salesmen  of  engines, 
boilers,  pumps,  and  even  feed-water  heaters,  earning  more 
money  than  the  manager  of  the  central-station  sales  depart¬ 
ment.  In  fact,  anyone  who  wishes  to  learn  the  comparative 
progressiveness  of  central  stations  in  various  cities  can  get 
reliable  information  from  the  sales  records  of  the  high¬ 
speed  engine  builders.  Their  sales  show  pretty  clearly 
where  canvassing  for  the  disposal  of  electrical  energy  in 
industrial  service  has  been  efficiently  carried  on  and  where, 
on  the  other  hand,  it  has  been  neglected. 


Emerg^ency  Service  Connections  at  Dayton 

As  the  flood  receded  from  the  streets  of  the  business  sec¬ 
tion  of  Dayton  most  of  the  basements  were  left  filled  with 
water,  rendering  useless  the  regular  underground-cable 
service  connections  with  the  Dayton  central-station  com¬ 
pany’s  distribution  system.  As  rapidly  as  possible,  how¬ 
ever,  the  company’s  manholes  were  freed  of  water  and 


MOTOR-DRIVEN  PUMP  AT  WORK  IN  DAYTON 

tral-station  service  despite  the  distractions  of  the  moment, 
Mr.  T.  F.  Kelly,  sales  manager  of  the  Dayton  company, 
had  a  number  of  placards  printed  with  the  words,  “Electric 
Pump,  the  Dayton  Power  &  Light  Company,’’  as  shown  in 
the  illustration,  and  one  or  more  of  these  cards  were  af¬ 
fixed  to  each  emergency-pumping  installation  as  soon  as 
it  got  into  operation. 


Helping  the  Competitor 

A  startling  example  of  the  inability  of  the  ordinary 
artificial-ice  plant  to  cope  with  the  combination  station  in 
which  by-product  ice  is  made  is  shown  by  the  following 
statement:  “During  the  off-peak  period,  which  lasts  in  the 
ice  business  throughout  the  winter  months,  we  have  been 
selling  ice  to  several  local  refrigerating  plants  in  this  dis¬ 
trict.  One  of  these  concerns  is  our  most  active  competitor 
in  this  city,  yet  the  rate  at  which  we  are  able  to  supply  it 
with  the  frozen  product  justifies  it  in  shutting  down  its 
plant  through  the  winter  months  and  as  far  into  the  spring 
as  we  are  able  to  continue  to  furnish  ice  to  it.’’  The  com¬ 
bination  ice-electric  company  from  which  this  statement 
was  obtained  has  recently  erected  a  new  absorption  ice 
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plant.  That  it  is  obtaining  enviable  results  along  the  line 
of  economic  production  is  clearly  shown  by  the  foregoing. 

By  shipping  ice  in  its  own  ice  cars,  which  are  operated 
over  the  electric  interurban  lines  in  the  surrounding  terri¬ 
tory,  a  wide  market  is  opened  to  this  company.  In  this 
manner  the  ice  plant  is  maintained  in  operation  at  nearly 
rated  output  throughout  the  entire  year. 


I 


Securng  Full-Schedule  Business  from  “Break- 
Down”  Prospects  • 


Frequently  the  isolated-plant  owner  who  applies  to  the 
central  station  for  “break-down”*  or  emergency  connection 
can  be  convinced  of  the  advantage  and'  economy  of  pur¬ 
chasing  his  entire  energy  requirements  outright  from  the 
central  station,  if  careful  study  is  made  of  his  conditions 
and  proper  arguments  advanced  by  the  company’s  sales 
representative.  The’  list  of  customers  who  already  have 
contracts  for  break-doWn.  service  will  also,  prove  a  fertile 
field  for  full-schedul« 'Contracts  if  the  soliditpr  is  prepared 
to  prove  to  the  brcal^O.wn  customer  that  money  can  be 
saved  for  him  if  he  will  jiolish’his  unreliable  isolated  equip¬ 
ment  and  depend  on.^  edhtral-station  service  exclusively. 

In  computing  the  total  cost  of  break-down  auxiliary  ser¬ 
vice  the  factors  to  be  considwed  are :  Break-down  service 
charge  on  installatioq  per  month,  killowatts-hours  consumed 
per  month,  and  isolated-plant  generating  cost  per  month. 

I'he  actual  cost  (C)  per  kilowatt-hour  to  the  consumer  for 
the  combined  sources  of  supply  is  given  by  the  formula : 


c=c+|- 


where  G  is  the  isolated-plant  generating  cost  per  kilowatt- 
hour  at  service  wires,  B  is  the  monthly  break-down  service 
charge  on  the  installation,  and  K  is  the  kilowatt-hour  con¬ 
sumption  per  month; 

Inspection  of  the  formula  will  show  that  as  long  as  the 
total  cost  of  the  customer’s  service  C  is  higher  than  the 
regular  service  rate  charged  by  the  central  station,  the  cus¬ 
tomer  will  save  money  by  shutting  down  his  plant  and  trad¬ 
ing  his  break-down  contract  for  complete  regular  service. 
If  the  value  represented  by  the  formula  is  less  than  this 
standard  service  charge,  the  customer  is  justified  in  con¬ 
sidering  break-down  service  only,  and  the  solicitor  can  save 
his  efforts  for  .some  more  promising  prospective  customer. 

Following  is  an  example  of  the  use  of  this  formula  in  a 
case  where  the  customer  finally  followed  the  central-station 
representative’s  advice  and  completely  shut  down  his  plant. 
In  this  instance  the  “prospect”  had  sent  in  an  application 
for  a  break-down  service  connection,  but  when  the  sales 
representative  arrived  the  customer  explained  that  he  had 
changed  his  mind  in  favor  of  a  gas  installation. 

Using  diplomacy,  the  solicitor  set  out  first  of  all  to  get 
acquainted  with  his  “prospect,"  although  he  did  not  press 
the  object  of  his  visit  or  indeed  mention  it  after  hearing 
the  customer’s  expressed  preference  in  favor  of  industrial 
gas.  He  succeeded  in  getting  permission,  however,  to  ex¬ 
amine  the  premises,  and  the  first  visit  closed  pleasantly 
with  the  treat  of  a  good  cigar  for  the  customer. 

The  central-station  rate  for  regular  service  was  lo  cents 
per  kw-hr.,  while  the  isolated-plant  cost,  G,  was  3  cents  per 
kw-hr.  Break-down  service  connection  was  costing  at  the 
rate  of  10  cents  per  month  for  each  50-watt  equivalent. 
Hence,  for  the  lo-kw  load  B  had  a  value  of  2000.  Trans¬ 
posing  the  formula,  and  substituting: 

C-G  (10-3)  ^ 

This  put  the  representative  on  his  guard  to  see  that  in 
making  any  calculations  with  the  customer  he  used  values 
for  the  total  consumption  well  within  285  kw-hr.  per  month, 
or  else  his  arguments  would  be  pointless.  Since  the  monthly 
average  consumption  agreed  upon  was  200  kw-hr.,  the  cus¬ 


tomer  was  shown  that  his  combined  service  was  costing  him 

'^=[^+4]  =[3+  wi=‘3  cents. 

As  the  central-station  proposed  to  furnish  all  required 
energy  for  10  cents  per  kw-hr.,  permitting  the  shutting  down 
of  the  private  plant,  the  economy  of  taking  central-station 
service  exclusively  was  proved  and  the  contract  was  closed 
on  the  regular  schedule  basis.  It  might  be  added  that  the 
company  had  been  after  this  business  for  eight  years,  but 
until  the  problem  received  this  simple  analysis  the  central 
station  had  never  been  able  to  secure  the  contract. 


Spectacular  Electric  Sign  at  Springfield,  Ill. 

The  accompanying  illustration  shows  a  large  and  very 
efYective  spectacular  electrical  display  recently  installed  at 
Springfield,  Ill.,  by  Messrs.  Ogg  &  Snell,  cigar  manufac¬ 
turers.  The  sign,  which  is  26  ft.  high,  20  ft.  wide  and  con¬ 
tains  750  five-watt  lamps,  was  built  by  the  Greenwood  Ad¬ 
vertising  Company,  Knoxville,  Tenn.  Its  cost,  including 
color  caps,  flasher  and  back  bracing,  but  without  lamps, 
was  $850. 

When  in  operation  the  display  shows  the  clown  reaching 


into  his  pocket  five  times  in  succession,  each  time  tossing  a 
ball  toward  one  of  the  display  lines.  As  the  ball  reaches 
its  destination  it  explodes  with  a  burst  of  light,  and  the  line 
lights  up.  All  of  the  words  than  remain  illuminated  until 
the  story  is  told,  when  the  whole  display  is  extinguished  and 
the  operation  is  repeated.  The  period  of  action  is  thirty 
seconds,  the  entire  electrical  effect  being  controlled  by  a 
Betts  &  Betts  flasher  driven  by  a  0.33-hp  motor. 

The  sign  above  described  is  one  of  200  local  displays 
now  supplied  with  electrical  energy  by  the  Springfield 
Light,  Heat  &  Power  Company,  which,  with  the  co-oper¬ 
ation  of  sign  manufacturers,  has  recently  had  under  way 
a  very  successful  electric-sign  campaign.  The  plan  has 
been  to  pair  off  members  of  the  sign  manufacturer’s  sales 
staff  with  the  central-station  company’s  new-business 
men  and  let  them  interview  prospective  customers  together. 

In  one  such  campaign  of  four  days’  duration  contracts 
were  obtained  for  twelve  electric  signs  averaging  140  five- 
watt  lamps  each.  The  largest  sign  for  which  a  contract 
was  closed  during  this  time  contained  246  five-watt  lamps. 
Mr.  C.  L.  Owen,  superintendent  of  the  Springfield  com¬ 
pany’s  new-business  department,  jointly  with  the  eign 
manufacturer’s  representative,  holds  a  record,  he  having 
obtained  eight  contracts  in  one  day. 
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Illumination  and  Wiring 

An  Electrically  Lighted  Balloon 

Habitues  of  the  “Great  White  Way”  district  of  New 
York  City  during  the  last  few  months  have  had  their  atten¬ 
tion  distracted  from  the  bright  lights  nearer  at  hand  to  the 
unusual  spectacle  of  an  electrically  lighted  balloon  sailing 
serenely  over  Broadway  near  Thirty-seventh  Street.  The 
captive  gas-bag  is  used  for  advertising  purposes  and  is 
lighted  from  within  by  a  500-watt  tungsten  lamp  inclosed 
in  the  impervious  envelope  which  affords  an  excellent  diffus¬ 
ing  surface.  By  means  of  an  anchor  cable  and  reel  the 
balloon  can  be  raised  and  lowered.  Ordinarily  cable  is  paid 
out  to  a  height  of  500  ft.,  at  which  elevation  the  20-ft. 
illuminated  sphere  with  its  advertising  legend  is  a  prominent 
feature  against  the  night  sky  of  Manhattan.  Energy  to 
light  the  unique  display  is  furnished  by  the  New  York 
Edison  Company,  doubtless  the  first  application  of  central- 
station  service  to  so  unusual  a  purpose.  The  photograph 


ELECTRICALLY  LIGHTED  BALLOON  USED  FOR  ADVERTISING 


shows  the  balloon  weighted  with  sand-bags  preparatory 
to  making  the  ascent.  A  separate  pair  of  conductors  is 
provided  for  the  lamp,  it  will  be  noticed,  all  mechanical 
strains  of  anchoring  being  met  by  the  special  cable  on  the 
hand  reel  shown. 


Who  Was  to  Blame? 

A  layman  sends  to  the  Electrical  World  the  following 
little  tale  which  he  thinks  points  the  moral  that  in  the 
large  city  where  he  lives  there  is  room  for  improvement 
either  in  the  methods  of  the  central  station  or  in  those  of 
the  working  electricians,  or  perhaps  in  both. 

Having  just  moved  into  a  two-story  apartment  where  the 
previous  tenant  used  electricity  and  desiring  to  do  likewise, 
he  notified  the  central-station  company,  which  after  the 
usual  preliminaries  sent  up  two  men,  who  installed  the  me¬ 
ter  and  connected  to  the  service  mains.  It  was  then 
found  that  only  the  lamps  in  the  rear  of  the  first  floor 
would  operate,  the  others  on  that  floor  and  all  on  the 
second  floor  remaining  dark.  After  some  fruitless  experi¬ 


menting  the  men  left,  saying  that  there  was  a  short-circuit 
somewhere  which  the  landlord  should  remove.  On  being 
appealed  to,  the  landlord  promptly  sent  an  electrician,  who 
repeated  the  central-station  men’s  experiments  with  equal 
lack  of  success,  and  departed — to  return  in  a  day  or  two 
W'ith  another  man.  The  tw’o  then  spent  half  a  day  in  test¬ 
ing  and  hunting,  the  only  results  being  a  long-continued 
and  general  daylight  illumination  from  all  the  lamps  that 
would  burn — perhaps  intended  to  prove  that  the  meter  at 
any  rate  was  working — and  a  very  much  disorganized  con¬ 
dition  of  the  various  fixtures.  The  men  talked  ominously 
of  a  short-circuit  in  the  walls,  but  before  attacking  these 
said  they  would  return  with  a  “magneto.” 

After  a  week’s  rest  and  study  they  came  again,  bringing 
this  time  a  third  man,  who  the  innocent  tenant  thought 
might  be  the  magneto  of  whom  they  spoke.  If  so,  he  was 
a  qualified  one,  for  before  a  great  while  he  was  heard  to 
shout  from  the  second-story  hall :  “I’ve  got  it,  Jim  !  There’s 
a  cut-out  on  this  floor.”  Sure  enough,  in  a  rather  dark 
passageway  there  was  recessed  into  the  wall  a  mysterious 
apparatus  which  it  is  but  fair  to  say  paperhangers  had 
done  their  best  to  conceal.  The  wall-paper  had,  however, 
broken  away  over  the  cavity,  and  the  family  were  aware 
of  the  affair,  the  existence  of  which  they  would  certainly 
have  called  to  the  men’s  attention  had  they  supposed  for 
one  instant  that  the  electrical  experts  were  ignorant  of  it. 
After  this  discovery  it  was  the  work  of  only  five  minutes 
to  get  all  the  lamps  in  circuit. 

The  chief  sufferer  was  the  landlord,  who  received  a  bill 
for  $20  from  the  electricians.  What  is  worrying  the  ten¬ 
ant — whose  altruism  emt)races  even  his  landlord  and  who, 
besides,  has  disturbing  visions  of  increased  rent  and  de¬ 
ferred  repairs — is  why,  assuming  that  no  one  showed  stu¬ 
pidity,  there  should  not  have  been  affixed  to  the  meter 
"  shelf  a  plate  or  card  explaining  the  wiring  scheme  of  the 
house. 


New  Lamps  on  Dearborn  Street,  Chicag^o 

New  special  street-lighting  lamps  on  Dearborn  Street,  Chi¬ 
cago,  were  lighted  for  the  first  time  on  April  5,  illuminating 
both  siiles  of  the  street  in  the  Loop  district  for  ten  blocks. 
The  light  from  these  107  flaming-arc  lamps  presented  quite 
a  contrast  to  that  given  by  the  twenty-two  arc  lamps  pre¬ 
viously  provided  by  the  city  for  lighting  the  same  district. 
The  new  long-life  alternating-current  series  flaming  lamps 
are  the  recent  production  of  the  General  Electric  Company 
and  have  been  suspended  from  ornamental  brackets  secured 
to  extensions  set  in  the  tops  of  the  existing  tubular  street 
poles  supporting  the  trolley  span  wires.  The  illustration 
(Fig.  i)  shows  a  street-railway  pole  in  front  of  the  Fed¬ 
eral  Building  equipped  with  one  of  the  new  lamps.  This 


INSTALLATION  AND  OPERATING  COSTS  OF  PROPOSED  LIGHTING 
SYSTEMS. 


Proposed  Systems 


Installation 


I  Maintenance 
I  and  Operating 
I  Cost  per  Y ear 


Four  2.'i0-watt  tungstens  per  jxjst,  omamentali 

bracket;  396  lamps  in  ^obes . i 

General  Electric  ornamental  SOO-watt  direct- j 
current  arc  lamps;  198  lamps,  two  lamps 

per  post . I 

GeneraJ  Electric  SOO-watt  alternating-current,; 
ilaming-arc  lamps;  198  lamps,  two  lamps' 

per  post . i 

Stave  42S-watt  flaming-arc  lamps;  198  lamps, 

two  lamps  per  post . i 

System  Adopted. — General  Electric  SOO-watt' 
ilaming-arc;  107  lamps,  one  lamp  per  post. .  j 


S2S,467 

111,446 

31,120  ' 

9,693 

1 

30,724 

6,060 

29,S20 

S,00S 

16, ISO 

2,SOO 

system  of  supporting  the  lamps  was  selected,  as  it  was 
thought  best  to  avoid  the  use  of  additional  posts.  The  arc 
lamps  chosen  conform  very  nearly  with  the  new  units 
which  the  city  has  adopted.  The  poles  are  approximately  100 
ft.  apart  and  are  placed  opposite  each  other.  Arranged 
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in  this  manner,  the  lamps  are  about  25  ft.  above  the  street 
surface  and  12  ft.  from  the  face  of  the  buildings,  thus 
illuminating  the  buildings  without  interfering  with  win¬ 
dow-display  lighting. 

Heavily  insulated  No.  6  cable  furnished  by  the  Stand¬ 
ard  Underground  Cable  Company  has  been  used  throughout 
the  system.  No  spliced  joints  were  made  in  the  circuits, 
so  that  there  are  continuous  cables  betw'een  lamps.  All 
cables  enter  through  the  bottom  of  the  poles  and  are 
securely  fastened  beneath  the  sidewalks  between  poles. 

Improved  lighting  for  Dearborn  Street  has  been  under 
the  consideration  of  the  Dearborn  Street  Improvement 
Association  for  a  year  and  until  recently  has  been  in 
the  trial  stage.  Mr.  Herbert  A.  Seward  acted  as  con¬ 
sulting  engineer  for  the  association.  Valuable  assistance 
was  received  from  the  Chicago  Association  of  Commerce’s 
committee  on  downtown  streets.  The  lamps  were  installed 
by  the  Sanitary  District  of  Chicago,  which  will  also  furnish 
electricity  for  lighting  them. 

After  the  Dearborn  Street  Improvement  Association  had 
assessed  property  owners  and  tenants  on  the  street  ac¬ 
cording  to  their  frontage,  the  co-operation  of  the  city 


FIGS.  I  AND  2 — FLAME-ARC  LIGHTING  ADOPTED,  AND  TRIAL 
INSTALLATION  OF  INVERTED  MAGNETIC  UNITS 

was  solicited.  Mr.  Ray  Palmer,  city  electrician;  Mr.  E.  B. 
Ellicott,  electrical  engineer  of  the  Sanitary  District,  and 
Mr.  L.  A.  Duinond,  engineer  for  the  committee  on  down¬ 
town  streets  of  the  Chicago  Association  of  Commerce, 
were  asked  to  be  present  at  a  meeting  and  several  sys¬ 
tems  of  illumination  were  considered.  Among  the  methods 
discussed  were  tungsten  boulevard  lamps,  four-armed 
brackets  supported  on  street-railway  poles  with  tungsten 
lamps,  and  ornamental  arc-lamp  posts  (Fig.  2).  Two¬ 
armed  brackets  bearing  arc  lamps  and  supported  on  the 
street-railw’ay  poles  constituted  a  fourth  proposed  system. 

The  first  scheme  considered  was  dropped  on  account 
of  the  numerous  posts  already  on  the  street.  It  was  found 
impracticable  to  use  the  four-armed  bracket  with  tung¬ 
sten  lamps  on  street-railway  poles  on  account  of  insuf¬ 
ficiency  of  light  and  breakage  due  to  vibration.  The 
third  system,  tried  but  not  adopted,  showed  a  consump¬ 
tion  of  only  15  in.  of  carbon  for  176  hours  of  service, 
while  the  General  Electric  Company  guaranteed  only  100 
hours  per  carbon.  System  No.  4  was  similar  to  No.  3 
except  that  Stave  flaming-arc  lamps  were  figured  on  in¬ 
stead  of  General  Electric. 


An  idea  of  the  installation  and  operating  costs  of  each 
of  these  systems,  as  stated  by  Mr.  H.  A.  Seward,  may 
be  of  interest  and  is  given  in  the  accompanying  table. 

A  contract  with  the  city  of  Chicago  makes  the  system, 
when  completed,  the  property  of  the  city.  Under  the  agree¬ 
ment  the  city  furnished  the  107  lamps  installed  and  will 
operate  and  maintain  them.  The  expense  of  operating 
and  maintaining  seventy-eight  of  these  lamps  will,  however, 
be  charged  to  the  association  at  cost  and  will  amount  to 
about  $32  per  lamp  per  year.  On  this  basis  the  associa¬ 
tion  obtained  a  finely  lighted  street  for  about  $2,500  a  year. 

Other  propositions  are  now  before  the  improvement 
association.  The  first  one  is  that  of  having  all  of  the  large 
buildings  light  up  the  sky  line  of  their  structures.  The 
second  is  to  place  circular  flower  boxes  on  the  poles  and 
window  sills.  Removal  of  projecting  signs  is  also  favored. 


Recent  Telephone  Patents 

Exchange  Systems 

The  dimensions  of  manual  multiple  switchboards  are  lim¬ 
ited  by  two  factors.  One  is  the  limit  of  reach  of  the  oper¬ 
ator  and  the  other  is  the  minimum  practicable  spacing  of 
jacks.  At  one  time,  in  an  endeavor  to  concentrate  a  max¬ 
imum  number  of  lines  in  one  central  office,  multiple  switch¬ 
boards  were  made  in  several  divisions,  each  with  its  own 
particular  proportion  of  the  multiple.  Each  line  had  an 
answering  terminal  on  the  division  and  the  subscriber  had 
to  determine  in  advance  what  signal  to  throw  and  manipu¬ 
late  his  set  accordingly.  Mr.  E.  E.  Clement,  of  Washing¬ 
ton,  D.  C.,  who  has  applied  automatic  apparatus  to  such  a 
system,  has  had  granted  to  him  a  patent  which  he  has  as¬ 
signed  to  the  North  Electric  Company.  According  to  this 
system  the  subscriber’s  set  is  equipped  with  a  sender  and 
the  line  is  terminated  at  the  switchboard  in  a  single  an¬ 
swering  terminal.  The  subscriber  sets  the  sender  and  lifts 
his  receiver.  This  lights  a  calling  lamp,  to  which  the 
operator  responds  by  connecting  an  idle  trunk.  The  sender 
is  then  released  through  automatic  switching  devices  in 
the  trunk  and  a  calling  signal  is  displayed  upon  the  de¬ 
sired  switchboard  division.  Here  the  call  is  then  responded 
to  and  completed. 

An  improvement  in  automatic  systems  is  described  in  a 
patent  granted  to  Mr.  E.  Neuhold,  of  Germany.  This  sys¬ 
tem  dispenses  with  any  grounds  at  the  subscriber’s  station 
and  all  operation  is  effected  by  varying  the  current  in 
the  line  in  response  to  the  sending  apparatus.  Thus  the 
impulses  are  caused  by  the  momentary  short-circuit  of  a 
resistor.  The  complete  opening  of  the  line  circuit  causes 
disconnection.  The  operation  is  brought  about  through  the 
agency  of  two  relays  in  series.  One  follows  the  current 
impulses  while  the  other  remains  in  the  operating  posi¬ 
tion  even  though  the  current  is  pulsating. 

Mr.  F.  R.  McBerty  has  obtained  a  patent,  assigned  to  the 
Western  Electric  Company,  which  covers  a  “busy”  test  sys¬ 
tem  for  switchboards  serving  party  lines.  In  this  system 
each  station  has  its  own  jack  or  terminal  assigned  to  it,  so 
that  for  four  parties  there  are  four  terminals.  The  sleeve 
or  test  terminals  are  connected  in  pairs  according  to  the 
connection  of  the  stations  to  the  sides  of  the  line.  The 
use  of  any  terminal  not  only  caused  the  establishment  of  a 
reduced  potential  upon  this  tenninal  and  its  mate,  but 
through  the  agency  of  an  auxiliary  relay  similar  conditions 
are  caused  upon  the  other  two  terminals. 

The  patent  granted  to  Mr.  E.  R.  Hobbs,  of  Buhl,  Idaho, 
also  describes  a  “busy”  test  system.  In  this  case  a  mag¬ 
neto  switchboard  is  used  and  the  novelty  lies  in  arranging 
the  drop  so  that  a  “busy”  test  is  established  as  soon  as  a 
drop  falls.  The  test  is  arranged  upon  a  special  test  ring 
of  the  jack  and  is  maintained  by  the  plug  in  the  jack  after 
the  drop  is  restored. 
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Letters  to  the  Editors 

Factors  Involved  in  the  Use  of  the  Flicker 
Photometer 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  the  issue  of  the  Electrical  World  for  March 
22,  1913,  an  editorial  on  the  writer’s  paper  on  “The  Pur- 
kin  je  Effect  and  Comparison  of  Flicker  and  Equality-of- 
Brightness  Photometers”  brings  out  some  points  worthy  of 
further  discussion.  As  all  this  work,  including  Dr.  Herbert 
E.  Ives’  extensive  researches,  was  done  at  the  physical 
laboratory  of  the  National  Electric  Lamp  Association,  the 
writer  is  familiar  with  all  the  conditions  and  has  access  to 
the  data  which  are  necessary  for  a  comparative  discussion. 
As  noted  in  the  paper,  the  reversed  Purkinje  effect  found 
with  the  flicker  photometer  accords  with  Dr.  Ives’  results 
which  have  been  published  in  the  Philosophical  Magazine 
during  1912.  A  study  of  this  phenomenon  was  the  original 
object  of  the  writer’s  investigation ;  therefore  red  and  blue- 
green  lights  were  used. 

As  the  data  from  which  Dr.  Ives  concludes  there  is  a 
reversed  Purkinje  effect  with  the  flicker  photometer  were 
not  all  obtained  on  the  same  day  and  as  he  is  the  only  one 
who  had  previously  noted  this  phenomenon,  it  seemed  worth 
while  to  investigate  it  by  an  independent  method  and  to 
obtain  a  whole  series  of  observations  throughout  the  large 
range  of  illuminations  on  the  same  day.  Moreover,  it 
seemed  desirable  to  test  this  point  with  a  flicker  photom¬ 
eter  differing  in  design  from  his.  Series  of  observations 
on  various  days  were  consistent  with  each  other. 

Why  this  reversed  Purkinje  effect  should  obtain  with 
the  flicker  photometer  is  as  yet  unknown,  but  the  idea  that 
color  differences  should  likewise  make  themselves  felt  in 
studies  of  Talbot’s  law  such  as  those  carried  out  by  Dr. 
Hyde  is  not  necessarily  true.  In  using  the  sector  disk  high 
speeds  are  used  regardless  of  the  illumination. 

In  using  the  flicker  photometer  there  is  only  one  speed  at 
each  illumination  at  which  the  instrument  is  the  most  sen¬ 
sitive.  This  speed  is  always  the  minimum  speed  at  which 
flicker  can  be  made  to  disappear,  and  it  decreases  with  the 
illumination,  becoming  quite  slow  at  very  low  illuminations. 
This  is  in  accord  with  the  fact  that  at  high  illumination  the 
eye  is  more  sensitive  to  flicker.  When  the  speed  is  slow,  as 
at  low  illuminations,  the  time  relations  of  color  stimuli 
might  possibly  introduce  variations  in  apparent  intensity 
of  considerable  magnitude.  This,  however,  will  bear 
investigation. 

In  the  Electrical  World  for  Jan.  27,  1912,  Dr.  Louis  Bell 
discussed  the  effect  of  simultaneous  contrast  in  heterochro- 
matic  photometry.  It  is  well  known  that  a  green  field 
,  viewed  simultaneously  in  juxtaposition  to  a  red  field  ap¬ 
pears  greener  than  when  viewed  alone.  Likewise  the  red 
field  appears  redder.  The  conditions  obtaining  in  a  pho¬ 
tometric  field  are  favorable  to  the  production  of  the  con¬ 
trast  effect.  Dr.  Bell  suggests  the  possibility  of  a  shift  in 
luminosity  with  the  shift  in  hue  and  illustrates  this  by 
means  of  the  luminosity  curve  of  the  eye.  This,  if  true, 
would  explain  the  lower  ratio  of  the  brightness  of  the  red 
lamp  to  that  of  the  green  lamp  obtained  by  the  equality-of- 
brightness  photometer.  But  this  actual  shift  in  luminosity 
with  the  shift  in  hue  is  not  yet  completely  established, 
although  Dr.  Bell’s  experiments  suggest  its  reality.  The 
writer  has  this  point  under  consideration  at  the  present 
time. 

The  editorial  mentioned  above  suggested  that  the  writer’s 
results  regarding  the  lower  brightness  ratio  of  the  red 
lamp  to  the  green  lamp  obtained  by  the  equality-of-bright- 
ness  method  is  in  contradiction  to  the  results  obtained  by 
Dr.  Ives,  as  indicated  in  this  statement:  “Our  readers  will 
remember  that  in  some  recent  researches  by  Dr.  Ives  it 
appeared  that  while  at  considerable  intensities  fairly  con¬ 
cordant  readings  could  be  obtained  by  the  flicker  and  by 


the  equality-of-brightness  photometers,  yet  at  low  values 
of  the  luminosity  discrepancies  appeared,  sometimes  show¬ 
ing  the  Purkinje  effect,  and  in  the  case  of  the  flicker  instru¬ 
ment  sometimes  a  small  reversed  Purkinje  effect.”  This 
statement  is  not  thoroughly  in  agreement  with  Dr.  Ives’ 
conclusions  on  pages  177  and  178  of  his  papers  already 
cited.  •  This  is  especially  shown  by  comparing  the  forego¬ 
ing  statement  with  Dr.  Ives’  conclusion  number  six  which 
is  as  follows:  “The  curves  [spectral  luminosity]  are  most 
different  at  low  illuminations  with  large  fields;  nearest 
together  at  high  illuminations  and  with  small  fields.  They 
may  under  certain  conditions  coincide,  and  the  mean  curves 
of  several  observers  show  close  agreement  in  position  of 
maxima  and  shape  of  the  two  curves  at  high  illuminations 
although  the  areas  are  not  the  same."  The  italicized  phrase, 
together  with  data  on  page  847  and  the  accompanying  dis¬ 
cussion,  indicates  that  different  relative  values  for  lights  of 
different  colors  are  to  be  expected  from  the  use  of  the  two 
methods. 

Dr.  Ives’  method  of  plotting  his  data  as  spectral  lumin¬ 
osity  curves  has  many  advantages  in  a  general  study  of 
heterochromatic  photometry.  However,  when  investigating 
the  Purkinje  effect  or  the  special  case  of  photometry  of 
lights  of  widely  different  color  such  as  comparing  red  and 
green  lamps  with  each  other  or  with  a  standard  white 
source  the  great  differences  in  the  two  methods  as  found 
by  the  writer  are  not  liable  to  be  suspected  lyiless  his  lumin¬ 
osity  curves  are  carefully  scrutinized. 

The  writer  in  comparing  a  bluish-green  light  with  a  red 
light  found  a  great  difference  in  the  ratios  of  the  intensity 
of  the  red  light  to  that  of  the  bluish-green  light  by  the  two 
photometers.  Luminosity  curves  obtained  by  the  two  meth¬ 
ods  might  appear  to  coincide  fairly,  but  if  the  ratio  of  the 
luminosity  of  a  certain  monochromatic  red  light  to  that  of 
a  monochromatic  blue-green  light  (say  at  0.64051  and  0.52051 
respectively)  be  taken  for  the  two  methods  a  large  differ¬ 
ence  between  the  two  ratios  might  readily  appear.  This  is 
illustrated  by  computations  from  Dr.  Ives’  data. 

Computations  from  his  data  which  are  given  in  the  Philo¬ 
sophical  Magazine,  1912,  on  page  183,  reveal  agreement  as 
far  as  conclusions  can  be  drawn  from  two  investigations 
conducted  under  different  conditions.  Dr.  Ives  compared 
pure  spectral  colors  with  a  white  standard.  Under  these 
conditions  it  is  likely  that  there  is  less  shifting  in  hue  than 
in  the  case  of  the  writer’s  method,  where  a  green  field  was 
viewed  in  juxtaposition  to  a  red  field.  The  red  light  used 
by  the  writer  was  quite  monochromatic  with  a  maximum 
of  transmission  when  used  with  a  tungsten  lamp  at  normal 
efficiency  0.64051.  The  bluish-green  glass  was  less  mono¬ 
chromatic,  having  a  maximum  of  transmission  for  tungsten 
light  near  0.51551.  For  the  purpose  of  comparison  Dr. 
Ives’  data  for  his  own  eye  at  wave-lengths  0.64351  and 
0.51 151,  as  given  in  Table  I  of  his  paper,  are  computed  for 
both  the  flicker  and  equality-of-brightness  methods  at  the 
three  field  sizes  used  by  him.  It  will  be  noted  that  the 
field  sizes  used  by  the  writer  were  about  10  deg.  The  larger 
field  used  by  Dr.  Ives  more  nearly  corresponds  to  that  used 
by  the  writer. 

From  the  table  it  will  be  seen  that  columns  three  and  four 
show  a  pronounced  reversed  Purkinje  effect  with  the  flicker 
photometer,  at  low  illuminations,  under  certain  conditions, 
while  the  regular  Purkinje  effect  is  present  in  the  equality- 
of-brightness  method.  That  there  are  large  differences  be¬ 
tween  the  ratios  of  the  red  to  the  green  luminosities  by  the 
two  methods  is  also  shown  in  the  third  and  fourth  columns. 
The  last  two  columns  show  these  ratios  in  terms  of  that  by 
the  flicker  method,  which  is  taken  as  100  per  cent  in  all 
cases.  It  is  evident  that  the  results  vary  with  the  field  size. 
As  the  writer  used  field  sizes  of  10  deg.,  the  largest  field 
used  by  Dr.  Ives  is  more  comparable.  The  data  shown  at 
the  bottom  of  the  table  are  the  mean  values  from  the  re¬ 
sults  obtained  by  five  observers.  The  same  general  char¬ 
acteristics  are  shown  here  with  the  medium  field,  although 
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only  two  values  of  illumination  were  used.  These  data 
appear  on  pages  i86  and  187  of  Dr.  Ives’  paper. 

While  the  data  shown  in  the  table  were  obtained  under 
different  photometric  conditions,  it  is  significant  to  note 
that  the  results  obtained  by  the  writer  are  in  accord  with 
them.  For  a  long  range  of  illumination  the  ratio  obtained 
by  the  writer  for  the  intensity  of  the  red  light  to  that  of  the 
bluish-green  light  was  by  the  equality-of-brightness  method 
only  62  per  cent  of  that  obtained  by  the  flicker  method. 
In  some  cases  this  is  a  somewhat  greater  difference  than 
indicated  by  Dr.  Ives’  data  at  the  same  illuminations,  but 
it  must  be  remembered  that  in  the  writer’s  work  the  red 
and  green  fields  were  viewed  in  juxtaposition  while  in  Dr. 
Ives’  investigation  they  were  separately  compared  with  a 
white  standard. 

It  is  further  shown  in  the  writer’s  work  that  the  two 
observers  obtained  different  results  with  the  flicker  pho¬ 
tometer.  Cowing  to  the  fact  that  Dr.  Ives  finally  recommends 
the  use  of  the  flicker  photometer,  it  might  be  assumed  by 
those  not  thoroughly  acquainted  with  the  work  that  con¬ 
cordant  results  are  obtained  with  this  photometer  by  ob¬ 
servers  with  normal  color  vision.  In  Dr.  Ives’  last  paper, 
on  page  859,  data  obtained  by  eighteen  observers  are  pre¬ 
sented.  On  making  the  same  computations  as  in  the  fore¬ 
going  table  great  differences  will  be  found  even  with  the 
flicker  method.  For  instance,  observers  10  and  14,  two  men 
in  the  .same  laboratory  in  which  all  this  work  was  done, 
found  ratios  of  the  brightness  of  the  monochromatic  red 


COMPUTATION  OF  DR.  IVES’  DATA 


Illumination 
(Arbitrary  Units) 

rt.S’U 

1  cri 

RATIO  OF  LUMINOS¬ 
ITY  AT  0.643 /< 

TO  THAT  AT 

0.51711 

SAME  REDUCED 

IN  TERMS 

OF  FLICKER 
VALUE 

e'gv. 

ag  a 

^  s 

Flicker 

Equality-of- 

Brightness 

Flicker, 
per  Cent 

Equality-of- 
Brightness, 
per  Cent 

Large 

270.0 

27.0 

0.784 

0.596 

100 

76.0 

field— 

68.0 

6.8 

0.913 

0.815 

100 

89.3 

8.6  deg.  by 

8.9 

0.9 

1 .357 

0.634 

100 

46.7 

5.16  deg. 

2.85 

0.3 

1.115 

0.452 

100 

40.5 

Medium 

270.0 

27.0 

0.818 

0.774 

100 

94.6 

field — 

68.0 

6.8 

0.817 

0.832 

100 

101  .8 

4.58  deg. 

8.9 

0.9 

1.145 

0.747 

100 

65.2 

(circular) 

2.85 

0.3 

1  .300 

0.654 

100 

50.3 

Small 

270.0 

27.0 

0.782 

0.827 

100 

105.7 

field — 

68.0 

6.8 

0.966 

1 .075 

100 

111.3 

1.86  deg. 

8.9 

0.9 

1.198 

1 .092 

100 

91  .2 

(circular) 

2.85 

0.3 

1 .279 

1 .016 

100 

79.5 

Medium 
field — 

250.0 

25.0 

1.120 

1  .002 

100 

89.5 

4.58  deg. 

10.0 

1  .0 

1  .380 

0.831 

100 

60.2 

(circular)* 

•Mean  from  five  observers. 

light  to  that  of  the  monochromatic  blue-green  light  which 
differed  by  100  per  cent,  that  of  one  being  double  that  of 
the  other.  It  is  evident  that  these  two  observers  would 
obtain  widely  different  results  when  photometering  lights 
differing  greatly  in  color,  such  as  red  and  green  lamps, 
though  they  might  obtain  fairly  concordant  results  with 
lamps  differing  in  color  only  as  much  as  do  the  “4-watt” 
carbon  and  the  tungsten  lamp.  Dr.  Ives  realized  this,  as 
indicated  by  his  recommendation  of  a  method  for  correct¬ 
ing  the  observers’  results,  on  page  862. 

The  facts  brought  out  by  the  writer  so  far  are  found  to 
verify  Dr.  Ives’  results.  However,  the  object  of  the  inves¬ 
tigation  being  somewhat  different  from  that  of  his  more 
general  research,  the  writer’s  data  give  emphasis  to  certain 
points  which  were  not  so  conspicuously  emphasized  in  Dr. 
Ives’  papers. 

It  might  seem  to  some  that  Dr.  Ives’  data  plotted  on 
page  746  indicate  that  the  results  with  the  equality-of- 
brightness  method  published  in  the  writer’s  paper  might  be 
accidental.  Dr.  Ives  found  on  comparing  by  the  same 
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method  the  various  spectral  colors  against  a  green  stand¬ 
ard  that  the  positions  of  the  spectral  luminosity  curves  thus 
obtained  varied  considerably.  He  describes  the  results  as 
follows:  “One  of  the  most  significant  things  about  these 
curves  is  that  no  system  or  regularity  has  been  found  in 
their  manner  of  deviating  from  the  ‘normal.’  ”  However, 
the  writer’s  data  indicate  fairly  consistent  results  obtained 
throughout  several  weeks.  In  fact,  computations  from 
five  series  of  observations  by  the  two  photometric  methods 
made  by  the  writer  during  an  interval  of  seven  weeks 
showed  a  greater  fluctation  in  the  results  by  the  equality-of- 
brightness  method,  while  there  was  always  a  decided  differ¬ 
ence  between  the  results  by  the  two  methods  and  always 
in  the  same  direction.  This  point  is  under  further  consid¬ 
eration  at  the  present  time. 

In  closing,  the  writer  does  not  wish  to  be  understood  as 
opposed  to  the  use  of  the  flicker  photometer.  Dr.  Ives 
recommends  its  use  not  because  it  is  free  from  perplexities 
but  because  in  general  it  has  stood  the  tests  to  better  advan¬ 
tage  than  has  the  equality-of-brightness  photometer.  How¬ 
ever,  as  emphasized  by  the  waiter’s  work,  it  must  be  used 
with  caution  and  with  a  comprehensive  realization  of  its 
shortcomings.  If  Dr.  Ives  has  placed  the  flicker  photom¬ 
eter  on  a  sound  basis,  its  foundation  is  none  the  less  sound 
now,  for  this  discussion  shows  little  conflict  between  his 
data  and  those  obtained  by  the  writer. 

M.  Luckiesh, 

Physical  Laboratory  National  Electric  Lamp  Association. 

Cleveland,  Ohio. 


Establishing  the  Date  of  Invention 

To  the  Editors  of  the  Electrical  World: 

Sirs: — Sooner  or  later  inventors  are  apt  to  be  called 
upon  to  prove  when  they  made  their  inventions.  Judging 
from  hosts  of  cases,  they  are  very  delinquent  in  their 
efforts  to  establish  competent  evidence  of  the  earliest  date 
of  invention.  For  example,  one  foolishly  offers  a  notebook 
containing  an  undated,  unwitnessed  and  almost  illegible 
pencil  sketch.  Another  confidently  presents  one  or  more 
witnesses,  some  of  whom  are  not  electrically  educated  and 
therefore  do  not  even  understand  the  invention.  As  an 
illustration  of  the  inadequacy  of  personal  testimony  may 
he  mentioned  the  noted  telephone  suit,  where  the  testimony 
of  scores  of  witnesses  was  counted  for  naught,  thus  giving 
Bell  the  victory.  Another  inventor  exhibits  documentary 
evidence  acknowledged  on  a  certain  date  before  a  notary 
public,  but  even  such  evidence  is  not  absolute,  especially 
if  an  opponent  have  more  powerful  proof. 

“Why  should  one  be  so  particular  about  clinching  the 
date  of  invention  simply  because  two  inventors,  by  mere 
coincidence,  occasionally  make  the  same  invention  simulta- , 
neously?”  one  may  ask.  Allow  me  to  answer  that  up  to  a 
few  years  ago  there  had  been  the  astounding  number  of 
25,000  interferences  in  the  United  States  Patent  Office. 
Besides,  it  is  not  unusual  for  a  contest  to  take  place  be¬ 
tween  more  than  two  applicants  for  patents.  In  one  in¬ 
stance  at  least  there  were  seven  claimants;  namely,  such 
well-known  electrical  men  as  Schuyler  S.  Wheeler,  Rudolph 
M.  Hunter,  H.  Ward  Leonard,  Merle  J.  Wightman,  Albert 
Blauvelt,  James  Burke  and  Granville  T.  Woods. 

The  discouraging  consequences  of  not  having  competent 
evidence  are  the  high  cost  of  fighting  an  interference  case 
before  the  Patent  Office  and  the  danger  of  losing  the  patent. 
Therefore,  the  date  should  be  fixed  so  absolutely  that  the 
first  inventor  cannot,  by  any  possible  means,  be  deprived 
of  the  benefit  of  the  date  of  invention  or  discovery.  It  is 
evident  that  if  he  is  not  obliged  to  be  at  the  expense  of 
proving  such  a  date,  the  interference  will  cost  him  nothing. 
He  can  rest  on  his  oars  and  let  the  others  do  the  racing. 
He  becomes  entitled  to  the  patent  if  no  one  else  can  prove 
an  earlier  date  than  his  filing  date. 
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So  many  inventions  have  undoubtedly  been  lost  to  the 
really  first  inventor,  and  appropriated  by  the  legally  first 
inventor,  that  it  occurred  to  me  that  it  must  be  a  fact  that 
many  electrical  men  are  unfortunately  negligent  in  regard 
to  protection,  although  so  enthusiastic  while  creating  their 
inventions.  As  the  Electrical  World  readers  probably  in¬ 
clude  all  electrical  men,  it  seems  to  be  a  suitable  medium  in 
which  to  emphasize  the  point  in  their  behalf  that  the  only 
way  in  which  to  avoid  the  heavy  cost  of  an  interference, 
and  yet  prove  the  earliest  date  of  one’s  invention,  is  to 
file  the  application  for  a  patent  in  the  Patent  Office  im¬ 
mediately  after  making  the  invention.  The  filing  date  be¬ 
comes  absolute  evidence.  Nothing  can  annul  the  efficiency 
of  this  date. 

No  consideration  should  stand  in  the  way  of  securing  the 
earliest  official  filing  date. 

Washington,  D.  C.  Edward  P.  Thompson’. 


Fuse  Economy 

To  the  Editors  of  the  Electrical  World: 

Sirs: — In  connection  with  the  statement  which  appeared 
on  page  554  of  the  Electrical  World  for  March  15  with 
regard  to  an  analysis  made  by  the  writer  of  the  claim  that 
the  use  of  reloadable  inclosed  fuses  results  in  a  large 
saving  to  the  consumer,  the  following  analysis  may  prove 
of  interest. 

From  estimates  made  by  some  of  the  large  users  of  in¬ 
closed  fuses,  it  would  seem  that  10  per  cent  renewals  a 
year  is  a  fair  estimate  of  the  number  of  new  fuses  necessary 
in  any  well-regulated  installation.  It  is  possible  that  in  a 
new  installation,  particularly  of  induction  motors  or  rail¬ 
way  motors,  more  fuses  may  be  used  for  a  short  period  after 
the  installation  has  been  made,  owing  to  the  fact  that  the 
particular  conditions  governing  the  installation  may  have 
rendered  it  difficult  to  select  fuses  of  the  proper  capacity 
in  the  first  place.  As  soon  as  these  conditions  are  fully 
demonstrated  from  actual  experience  and  fuses  of  proper 
capacity  are  installed  the  data  would  indicate  that  10  per 
cent  renewals  per  year  is  ample.  If  more  than  10  per  cent 
fuse  renewals  per  year  are  being  used,  some  attention  should 
be  given  to  the  condition  of  the  apparatus  and  the  instal¬ 
lation. 

From  the  data  available  on  reloadable  inclosed  fuses  the 
list  prices  in  most  cases  are  practically  double  the  prices  of 
standard  inclosed  fuses,  and  the  accompanying  tables  would 
indicate  that  with  10  per  cent  renewals  a  considerable 
number  of  years  must  elapse  before  a  saving  can  be  effected 


TABLE  I — COST  OF  30-AMP,  25O-VOLT  FUSES  AT  LIST  PRICE 


! 

Reloadable  ^ 

Standani 

100  fuses . 

End  of  first  year,  10  per  cent  reloads. ; 

At  $0.50. .$50. 00 
At  0.03..  0.30 

At  $0.25.. . 
At  0.25... 

$25.00 

2.50 

Total . 

End  of  second  year,  10  percent  re¬ 
loads . . 

At 

$50.30 

0.03..  0.30 

At 

0.25.. . 

$27.50 

2.50 

Total . 

End  of  third  year,  10  i>er  cent  reloads 

At 

$50.60 
0.03..  0.30 

.At 

0.25.. 

$30.00 

2.50 

Total . 

End  of  fourth  year.  10  percent  re¬ 
loads . 

i  At 

$50.90 

0.03..  0.30 

At 

0.25.. 

$32.50 

.  2.50 

Total . 

i 

$51.20 

Etc. 

1 

i 

$35.00 

Etc. 

by  the  use  of  the  reloadable  fuse.  After  this  period  of 
time,  in  all  probability,  the  reloadable  fuses  are  in  such 
condition  that  from  the  standpoint  of  protection  new  fuses 
should  be  put  in. 

Table  I  is  based  on  standard  fuses  of  sizes  up  to  30  amp, 
250  volts,  which  at  the  present  time  are  not  reloaded  by  the 
manufacturer.  Table  II  is  based  on  standard  200-amp, 


250-volt  fuses,  which  at  the  present  time  are  reloaded  by 
the  manufacturer.  It  will  be  appreciated,  of  course,  that 
the  figures  given  for  reloading  the  reloadable  fuses  do  not 
include  any  labor  or  any  filling  material  outside  of  the  fuse 
links  themselves. 

It  is  the  writer’s  belief,  in  spite  of  the  fact  that  the  saving 
is  all  on  the  side  of  the  standard  inclosed  fuse,  that  the 
original  cost  of  installation  and  the  maintenance  cost  are 
matters  of  small  moment  considering  the  fact  that  a  fuse 
which  is  reloaded  in  an  improper  manner  by  an  irresponsi¬ 
ble  party  may  cause  thousands  of  dollars  of  damage,  as  well 
as  loss  of  life,  such  as  might  occur  in  case  of  a  crowded 
sweatshop. 

The  writer  believes  also  that  the  agitation  which  has 


TABLE  II - COST  OF  200-AMP,  25O-VOLT  FUSES  AT  LIST  PRICE 


Reloa<lable 

Standard 

100  fuses . i 

At  $4,00. . 

$400  00  At  $2.00 _ 

$200.00 

End  of  first  year.  10  per  cent  reloads  ! 

At 

0.15.. 

1.50  At 

0.90 _ 

9.00 

Total . i 

$401.50 

$209.00 

End  of  second  year,  10  per  cent  re-' 

loads . 

At 

0.15.. 

1.50  At 

0.90.  . .  . 

9.00 

Total . 1 

$403 .00 

$218.00 

End  of  third  year,  10  pier  cent  reloads. 

.At 

0.15.. 

1.50  At 

0.90.. .  . 

9.00 

Total . 

$404.50 

$227.00 

End  of  fourth  vear,  10  per  cent  re- 

loads . 

At 

0.15.. 

1.50  At 

0.90. .  . 

9.00 

Total . 

$406.00 

$236.00 

1 

Etc. 

Etc 

come  about  through  the  pressure  which  has  been  brought  to 
bear  on  the  electrical  committee  of  the  National  Fire  Pre¬ 
vention  Bureau  has  resulted  in  considerable  good,  as  imme¬ 
diate  thought  will  be  given  to  so  constructing  the  standard 
inclosed  fuse  that  it  will  be  practically  impossible  to  reload 
it  and  that  tampering  can  be  readily  detected.  Moreover,  it 
will  probably  result  in  the  smaller  fuses  being  reloaded  by 
the  manufacturer  or  an  allowance  being  made  for  them  if 
returned  to  the  manufacturer. 

Schenectady,  N.  Y.  Howard  R.  Sargent. 


Insulators  of  United  States  Navy  Radio  Station 

To  the  Editors  of  the  Electrical  World: 

Sirs  : — In  the  article  which  appeared  in  the  Electrical 
World  April  5,  1913,  under  the  title  “United  States  Navy 
Wireless  Station,”  referring  to  the  service  trials  and  oper¬ 
ating  features  of  the  high-powered  radio  station  at  Arling¬ 
ton,  Va.,  is  the  statement:  “These  antennas  are  all  insu¬ 
lated  by  means  of  porcelain  disks,  such  as  are  ordinarily 
employed  in  the  construction  of  high-tension  energy-trans- 
mission  lines,  arranged  in  series,  as  many  as  ten  being  em¬ 
ployed  to  provide  the  necessary  insulation.” 

In  this  connection  attention  should  be  called  to  the  fact 
that  for  some  months  past  electrose  disk-type  safety-strain 
insulators  have  been  installed  on  the  three  towers  of  the 
above  station  in  place  of  the  porcelain  insulators  formerly 
employed.  The  very  remarkable  results  recently  achieved 
in  both  sending  and  receiving  messages  should  therefore 
properly  be  credited  to  the  later  types  of  insulator.  The 
insulators  employed  on  the  above  towers  are  of  the  standard 
7.5-in.  disk  safety-strain  type,  ten  units  being  connected  in 
series.  The  ultimate  breakdown  emf  of  each  of  the 
above  insulator  units  is  50,000  volts,  and  the  ultimate  me¬ 
chanical  strength  20,000  lb. 

It  is  noteworthy  also  that  the  Cruiser  Salem  is  provided 
with  electrose  insulators  of  various  types. 

Louis  Steinberger, 

President  and  General  Manager  Electrose  Manufacturing 
Company. 

Brooklyn,  N.  Y. 
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Overload  Test  of  Boiler  at  250  per  Cent  of  Rating 

During  a  recent  test  the  No.  12  boiler  in  the  plant  of  the 
Narragansett  Electric  Lighting  Company,  Providence,  R.  I., 
produced  for  eight  hours  very  nearly  250  per  cent  of  its 
rated  boiler-hp  at  an  over-all  efficiency  of  boiler  and  grate 
of  73  per  cent.  This  test,  which  was  witnessed  by  Messrs. 
James  D.  Andrew  and  Fred  B.  Freeman,  of  the  Boston 
Elevated  Railway ;  Charles  W.  Clarke,  of  the  Stone  & 
Webster  Engineering  Corporation;  Arnold  and  Sarckey,  of 
the  Westinghouse  Machine  Company;  M.  Alpern,  of  the 
American  Engineering  Company;  H.  L.  Breaker,  of  the 
B.  F.  Sturtevant  Company;  B.  F.  Allen,  of  Westinghouse, 
Church,  Kerr  &  Company;  J.  Brown,  of  the  Foster  Super¬ 
heater  Company;  William  Pastell,  superintendent  of  power 
stations  of  the  Rhode  Island  Company,  and  M.  W.  Kern, 
of  the  Narragansett  Electric  Lighting  Company,  was  made 
for  the  purpose  of  determining  the  capacity  of  a  Riley  self¬ 
dumping  underfeed  stoker  of  five  retorts  installed  under 
the  boiler. 

The  boiler,  which  is  twelve  years  old,  is  a  Babcock  & 
Wilcox  unit,  twelve  tubes  high,  eighteen  tubes  wide  and 
sixteen  tubes  long.  No  special  effort  was  made  to  prepare 
it  for  this  test.  As  a  matter  of  fact,  its  companion  boiler  in 
the  group  of  two  was  cold.  The  boiler  was  of  such  a  size 
that  a  stoker  of  seven  retorts  could  have  been  installed 
under  it,  which  would  have  resulted  in  the  burning  of  more 
fuel  and  a  considerable  increase  in  the  capacity  obtained. 
As  the  stoker  is  of  the  self-dumping  type,  working  auto¬ 
matically,  there  was  not  the  periodic  dumping  which  is  a 
necessary  feature  of  other  types ;  hence  the  steadiness  of  the 
steam  pressure  (174.1  lb.  average)  and  other  operating  con¬ 
ditions.  The  fire  appeared  to  be  in  the  same  condition  from 
one  end  of  the  test  to  the  other,  all  clinker  being  broken  up 
automatically  during  its  process  of  formation,  and  the  boiler 
was  kept  on  the  regular  line  for  some  hours  after  the  test. 
The  total  amount  of  coal  consumed  was  25,450  lb.,  or  an 
average  of  3181  lb.  per  hour.  The  water  fed  amounted  to 
251,170  lb.,  or  an  average  of  31,396  lb.  per  hour,  thus  giving 
an  evaporation  of  9.87  lb.  of  water  for  each  pound  of  coal. 
The  water  was  fed  at  a  temperature  of  196  deg.  Fahr.,  and 
the  equivalent  water  evaporated  per  hour  from  and  at  212 
deg.  Fahr.  was  33,437  lb.  per  hour.  This  is  equivalent  to  a 
total  of  969.2  boiler-hp  developed,  which  is  248.5  per  cent 
of  the  builder’s  rating.  The  equivalent  evaporation  per 
pound  of  coal  as  fired  was,  then,  10.51  lb.  of  water,  and  the 
factor  of  evaporation  was  1.065. 

The  coal  analysis  showed  74.13  per  cent  fixed  carbon, 
14.95  cent  volatile  matter,  6.52  per  cent  ash  and  4.40 
per  cent  moisture.  The  calorimeter  test  determined  the 
heating  value  to  be  14.600  Ib.-Fahr.  units  per  pound  when 
dry,  or  13,957  units  as  fired.  That  the  coal  was  thoroughly 
consumed  is  shown  by  the  flue-gas  analysis,  which  gave  16 
per  cent  CO,;  0.12  per  cent  CO,  and  2.7  per  cent  oxygen. 

At  one  time  during  the  test  a  piece  of  4-in.  by  6-in.  timber 
was  purposely  dropped  into  the  center  hopper  to  determine 
the  effect  upon  the  stoker.  This  timber,  of  course,  blocked 
the  plunger  in  that  hopper  and  sheared  the  safety  pin  lo¬ 
cated  on  the  connecting  rod.  The  plunger  was  then  auto¬ 
matically  withdrawn  from  the  stoker  upon  the  return  stroke 
of  the  connecting  rod  and  left  at  its  outermost  position. 
Upon  the  removal  of  the  obstruction  and  the  insertion  of 
the  new  pin,  all  of  which  was  done  without  stopping  the 


stoker,  operation  was  resumed  as  if  nothing  had  happened. 
The  feed  of  coal  into  the  middle  retort  was  interrupted,  of 
course,  until  the  adjustment  had  been  made.  The  power 
used  by  the  blower  was  determined  as  20  hp,  while  1.4  hp 
was  required  to  operate  the  stoker.  Separate  motors  were 
used  to  drive  blower  and  stoker. 


Stop-Watch  Record  of  Service  Interruption 

Often  it  becomes  of  importance  to  an  operating  company 
to  know  exactly  the  duration  of  a  given  service  interruption 
when  making  explanations  or  dealing  with  municipal  author¬ 
ities,  regulative  bodies,  customers,  etc.  The  sketch  shows 
an  arrangement  of  a  pair  of  relays  and  a  stop-watch,  which 


INTERRUPTION 

preserves  an  accurate  record  of  the  time  the  voltage  is  off 
the  system.  A  device  of  this  kind  is  now  being  used  by  the 
Yonkers  (N.  Y.)  Electric  Light  &  Power  Company  with 
thorough  satisfaction. 

Ordinarily,  the  relay  A  is  in  circuit,  and  it  remains  ex¬ 
cited  as  long  as  potential  is  on  the  feeder.  In  case  of  an 
interruption  A  is  de-energized,  allowing  its  weighted  arma¬ 
ture  to  drop  and  deliver  a  slight  blow  on  the  stem  of  the 
stop-watch,  setting  the  timing  hand  in  motion.  Incidentally 
the  fall  of  the  armature  disconnects  at  a  the  circuit  to  relay 
A,  bridging,  instead,  the  relay  B  across  the  dead  feeder. 
When  service  is  restored  B  picks  up,  and  its  armature  in 
closing  presses  on  the  watch  stem  through  the  crank  arm, 
this  time  stopping  the  moving  hand.  Service  interruptions 
are  thus  recorded  with  an  accuracy  down  to  one-fifth  of 
a  second. 

A  small  pilot  lamp,  P,  burns  as  long  as  relay  A  is  in 
circuit,  thus  indicating  at  a  glance  that  no  service  interrup¬ 
tion  has  yet  occurred.  This  little  2.5-volt  lamp  is  supplied 
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exciter  field,  the  exciter’s  armature  circuit  being  isolated 
and  used  to  excite  the  field  of  the  alternator  after  its  en¬ 
gine  was  started.  The  same  rheostat  equipment  was  used 
in  exciting  the  alternator  from  the  125-volt  bus  previous 
to  starting  its  engine.  Very  perfect  control  was  thus  had 
of  the  current  circulating  through  the  rotor  winding,  and 
it  was  found  possible  to  maintain  the  temperature  of  the 


with  energy  from  secondary  windings  wrapped  on  the  frame 
of  relay  A.  An  ordinary  8-cp  lamp  is  used  as  resistance  in 
series  with  the  relays.  By  means  of  the  double-pole  double¬ 
throw  switch,  the  recording  device  can  be  connected  to 
either  one  of  two  feeder  lines  which  it  is  desired  to  super¬ 
vise,  A  pair  of  springs  hold  the  stop-watch  in  place,  mini¬ 
mizing  jarring  and  helping  to  receive  the  blows  of  the 
falling  weight  and  the  relay  movement. 


Restoring  Submerged  Electrical  Apparatus  to 
Service  After  Flood 

By  George  H.  Morse 

The  Ohio  reached  its  high-water  mark  at  Wheeling, 
W.  Va.,  on  March  29.  Next  day  it  receded  sufficiently  to 
uncover  the  electric  generators  and  motors  in  the  several 
plants  belonging  to  a  large  steel  and  iron  company,  and 
the  electrical  engineer  regularly  employed  being  ill,  the 
company  sought  the  services  of  an  outside  expert  in  re- 


FIG.  2 — DRYING  ROTORS  WITH  GAS  FLAME 


latter  just  within  the  softening  point  of  the  insulation. 
The  rotor  was  thus  heated  with  electricity  all  of  Monday 
and  Monday  night.  Meantime  a  competent  machinist  was 
set  to  work  to  prepare  ^the  short-circuiting  copper  bars 
S,  S  and  R  shown  in  Fig.  i. 

In  this  figure  the  busbar  connections  C  and  H  are  at¬ 
tached  to  the  two  circuit-breakers  which  protect  the  alter¬ 
nator  and  the  third  phase  receives  its  current  by  way  of 
connection  A.  P,  O  and  N  are  the  feeder  ends  of  the  bus¬ 
bars. 

The  short-circuiting  pieces  5  and  5  take-  the  place 
formerly  occupied  by  blank  spacers  which  were  introduced 
to  adapt  the  five  members  of  terminal  A  to  the  ten  mem¬ 
bers  of  busbar  N,  all  being  of  the  same  thickness.  The 
clamping  pieces  H,  L,  E,  G,  /,  W  and  the  bolts  are  of  iron, 
while  pieces  T  and  U  are  of  copper.  The  very  material 
addition  to  the  heating  at  connection  R  which  a  pair  of 
complete  magnetic  circuits  surrounding  busbars  P  and  O 


FIG.  I — SHORT-CIRCUITING  BARS 


storing  service.  The  writer  accordingly  arrived  on  the 
scene  at  nine  o’clock  on  the  morning  of  March  31  and 
examined  the  looo-kw,  three-phase  alternator  shown  in 
Fig,  3.  The  arrows  to  be  seen  on  the  rotor  were  painted 
there  with  white  lead  before  the  rotor  was  turned  at  all, 
in  order  that  it  might  be  known  at  all  times  just  which 
coils  had  been  under  water.  As  the  rotor  stands  in  the 
picture,  its  upper  part,  from  arrowhead  to  arrowhead,  was 
immersed  for  several  days,  and  of  course  a  corresponding 
portion  of  the  lower  part  of  the  stator  was  likewise  under 
water. 

The  generator  delivers  220  volts  at  60  cycles,  its  normal 
full  load  per  phase  being  2600  amp.  The  first  thing  done 
was  to  place  four  large  gas  flames  m  the  pit  directly  under  would  have  had  if  placed  at  points  through  which  the 
the  frame  of  the  machine,  in  such  position  that  the  flames  short-circuit  current  was  to  flow  was  obviated  by  intro- 
played  against  the  iron  surface,  and  the  gas  was  kept  ducing  these  non-magnetic  parts  T  and  U.  The  machinist 
burning  for  the  following  five  days  and  nights.  Two  arrived  at  the  plant  at  5  o’clock  Tuesday  morning,  bringing 
smaller  direct-current  units  which  had  escaped  inundation  the  short-circuiting  copper  which  had  taken  him  all  night 
supplied  energy  at  125  volts,  and  this  was  led,  through  an  to  make.  Having  put  in  position  the  eight  bars  at  S,  S  and 
improvised  lamp  bank  and  a  number  of  rheostats,  to  the  the  nine  U-shaped  bars  at  R,  the  exciter  was  separately 


WATER  LINE  ON  THREE-PHASE  ALTERNATOR 


excited,  its  current  after  starting  the  engine  being  cut 
down  to  nearly  zero  by  means  previously  referred  to. 

It  was  soon  found  that  normal  full  load  of  2600  amp  per 
phase  produced  but  little  heating  effect  and  a  current  of 
3300  amp,  rising  to  3500  at  times,  was  maintained  during 
a  large  part  of  the  operation  of  drying  out  the  stator.  It 


wetted.  Three  of  the  stators  thus  arranged  are  to  be  seen 
in  Fig.  2.  On  the  left  of  the  same  picture  is  a  long  line 
of  rotors  being  heated  by  two  parallel  pipes  at  the  floor 
level,  holes  having  been  bored  every  six  inches  to  act  at 
jets.  In  the  picture  a  number  of  corrugated  plates  have 
been  removed  in  order  to  expose  the  interior  to  view.  The 
rule  given  the  numerous  attendants  on  duty  day  and  night 
throughout  the  week  was  to  keep  all  metal  parts  so  hot  that 
the  hand  could  not  comfortably  bear  the  heat  for  more  than 
ten  seconds.  Gaging  of  the  temperature  was  by  no  means 
left  entirely  with  the  men,  as  the  electrical  engineer  re¬ 
mained  constantly  at  hand  and  made  frequent  rounds  dur¬ 
ing  the  day  and  night.  Fig.  5  shows  the  method  used  to 
dry  large  direct-current  generators.  Ovens  of  brick  were 
built  around  the  generator  ends  of  these  direct-connected 
units  and  each  oven  was  served  with  two  large  gas  jets. 
The  temperature  of  the  commutator  was  ascertained  by 
feeling  it  from  time  to  time  and  excessive  heating  avoided. 

On  Friday  evening  the  short-circuit  was  removed  from 
the  large  alternator.  The  stator  and  rotor  were  found  free 
from  grounds  and  the  machine  fully  excited  and  the  feeder 
circuits  thrown  on.  The  following  morning  heating  of' 
motors  was  ordered  stopped  and  the  motors  were  gradually 
returned  to  their  places.  On  Sunday  the  direct-current 
generators  had  their  brick  ovens  removed  and  were  tested 
out.  On  Monday  morning  one  week  after  the  flood  sub¬ 
sided  all  of  the  electrical  equipment  in  all  of  the  company’s 
was  sometimes  necessary,  however,  to  reduce  the  current  to  plants  was  ready  for  operation,  without  a  single  exception. 
2500  amp  when  the  stator  became  too  hot. 

The  circuit-breakers  heated  considerably,  as  did  the  main 
switches  and  all  busbar  connections.  Cloths  wrung  out  of 
cold  water  were  continually  applied  while  compressed  air 
and  electric  fans  were  used  to  cool  the  other  parts.  A  large 
quantity  of  bare  copper  wire  was  wound  between  the  cir¬ 
cuit-breaker  studs  on  the  back  of  the  switchboard  in  order 
to  relieve  them  of  a  part  of  the  current  which  they  were 
carrying. 

A  large  number  of  induction  motors  of  all  sizes  up  to 
200  hp  had  been  submerged.  Fig.  4  shows  the  top  of  a 
large  gas  oven  used  for  drying  pipe  before  it  is  placed  in 
the  galvanizing  tank,  to  be  seen  just  at  the  left  of  the  large 
motor  on  the  right-hand  side  of  the  picture. 

.\bout  fifty  motors  were  placed,  as  ordered,  upon  this 
oven,  those  near  the  galvanizing  tank  being  partially  pro¬ 
tected  from  excessive  heat  by  a  loose  pavement  of  brick 


•TOP  OF  LARGE  DRYING  OVEN 


Testing  Polarity  of  Field  Coils 

By  E.  R.  Shepard 

In  testing  the  polarity  of  the  poles  of  an  alternator  an 
ordinary  carbon-filament  lamp  carrying  a  direct  current 
w'as  found  to  give  very  striking  and  definite  results.  By 
placing  the  lamp  in  the  region  of  the  leakage  flux  between 


FII.AMENT  POSITION  UNDER  FI.UX  ACTION 


adjacent  pole  tips  the  two  loops  of  the  filament  will  separate 
widely  or  draw  close  together,  depending  on  the  direction 
of  the  flux.  By  progressing  around  the  fields  with  a  lamp 
in  this  manner  a  reversed  pole  or  a  dead  pole  can  be  in¬ 
stantly  detected.  The  behavior  of  the  lamp  is  indicated  in 
the  accompanying  illustration. 


Atlantic  Telegraph  Cables 

BRICK  OVEN  FOR  DRYING  DIRECT-CURRENT  MACHINES  How  many  telegraphic  cables  are  now  embedded  in  the  Atlantic 

Ocean?  What  voltage  is  used  for  signaling  over  these  cables?  R.  J.  L. 

The  transatlantic  cables  which  are  in  service  at  the  pres¬ 
ent  are  not  embedded  as  you  imply,  but  are  strung  in  long 
spans  upon  the  mountain  peaks  and  high  plateaus  which 
protrude  from  the  ocean’s  bottom.  Fourteen  such  cables 
are  now  strung  between  American  and  European  points. 
The  potential  used  for  signaling  over  these  cables  is  ap¬ 
proximately  50  volts. 


laid  down  for  the  purpose,  while  those  above  the  cooler 
parts  of  the  oven  were  covered  with  corrugated  sheets 
found  ready  to  hand. 

The  stators  of  many  of  the  larger  motors  were  placed 
on  their  sides,  a  gas  fire  surrounded  by  a  section  of  large 
pipe  being  placed  at  the  center  and  corrugated  sheets  being 
used  to  protect  the  sides  of  the  motors  which  had  not  been 
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Generators,  Motors  and  Transformers 

Improvements  of  Two-Pole  Rotor  Windings. — Karl 
Weltzl. — An  illustrated  description  of  an  improvement  in 
the  construction  of  two-pole  rotor  windings  which  results 
in  a  much  more  effective  cooling  so  that  the  overload  limit 


EIG.  I — COIL  FOR  TWO-POLE  WINDING 

due  to  temperature  rise  can  be  advanced  by  20  per  cent  to 
25  per  cent.  Fig.  i  shows  the  form  of  the  two-pole  coil 
winding  and  Fig.  2  shows  the  wound  drum.  Both  are  self- 
explanatory.  This  form  of  winding  can  be  used  even  with 
the  smallest  machines  so  that  their  ventilation  becomes 
much  better  on  account  of  the  peculiar  form  of  the  coil 
heads.  Attention  is  called  especially  to  the  ventilation 
space  V  in  Fig.  2.  In  spite  of  the  improved  cooling  ef¬ 
fect  the  coils  of  this  winding  are  smaller  than  the  usual 

CL-b 


FIG.  2 — WINDING  OF  TWO-POLE  ROTOR 

coils.  They  can  easily  be  manufactured  and  mounted. — 
Elek.  Zeit.,  March  27,  1913. 

Repulsion  Motor. — E.  Schulz. — A  paper  read  before  the 
Electrical  Society  of  Cologne  on  small  repulsion  motors 
made  by  a  German  company.  Their  high  starting  torque  is 
pointed  out.  In  order  to  prevent  the  speed  from  increas¬ 
ing  beyond  a  certain  limit,  a  centrifugal  switch  is  provided 
on  the  axle.  It  short-circuits  three  points  of  the  armature 
winding  when  the  machine  has  reached  the  limit  of  speed. 
The  machine  is  then  an  induction  motor  running  nearly  at 
synchronous  speed.  Regulation  of  the  speed  of  the  repul¬ 
sion  motor  is  possible  within  rather  wide  limits  by  displace¬ 
ment  of  the  brushes. — Elek.  Zeit.,  March  27,  1913. 


Alternating-Current  Commutator  Motor. — A  note  on  a 
recent  British  patent  (No.  21,471,  1912)  of  the  Siemens- 
Schuckert  company.  To  improve  the  running  of  the  mo¬ 
tor  a  transformer  is  placed  between  the  stator  and  the 
rotor.  The  transformer  winding  connected  to  the  stator 
is  joined  in  star,  and  that  connected  to  the  rotor  is  in  mesh. 
— London  Elec.  Eng’ing,  March  27,  1913. 

Iron  Losses. — J.  Wild. — A  thesis  presented  at  the  In¬ 
stitute  of  Technology  at  Stuttgart  on  the  causes  of  the  ad¬ 
ditional  iron  losses  in  rotating  smooth-ring  armatures. — 
No.  125  of  Mitteil.  fiber  Forschungsarbeiten  auf  d.  Geb.  d. 
Ingenieurwesens,  insbes.  aus  d.  Labor,  d.  techn.  Hoch- 
schulen;  abstracted  in  Elek.  Zeit.,  March  27,  1913. 

Lamps  and  Lighting 

Flux  and  Light  Intensity  of  Line  Sources  of  Light. — 
K.  Norden. — The  formula  of  the  flux  from  a  linear  source 
of  light,  as  given  by  Pole,  is  9  =  %*HL,  where  L  is  the 
length  of  the  linear  source  of  light  and  H  the  light  intensity 
of  the  unit  length  measured  in  a  direction  perpendicular  to 
the  line  source.  This  formula  is  correct.  But  the  author 
states  that  Pole’s  statement  that  the  calculation  of  the  light 
flux  from  a  linear  source  of  light  is  indefinite  as  long  as 
the  surrounding  illuminated  surface  is  not  given  is  a  mis¬ 
take.  The  spherical  flux  from  any  point,  surface  or  body 
is  definitely  fixed  under  any  circumstances.  The  mean  spher¬ 
ical  candle-power  of  a  linear  source  of  light  is  HL  %/\ ;  the 
mean  hemispherical  candle-power  is  also  HL  x/4.  For 
the  rating  of  incandescent  lamps  the  horizontal  candle- 
power  is  usually  employed,  and  for  metallic-filament  lamps 
(without  reflector)  the  ratio  of  the  spherical  to  the  hori¬ 
zontal  candle-power  is  0.79,  which  practically  equals  7C/4. 
If,  therefore,  a  metallic-filament  lamp  and  a  linear  source 
of  light  have  the  same  spherical  intensity,  the  horizontal 
candle-power  of  the  former  corresponds  to  the  total-length 
light  intensity  of  the  latter.  The  same  is  true  for  the 
hemispheric  candle-power  if  the  metallic-filament  lamps  are 
arranged  horizontally,  since  in  that  case  the  mean  hemi¬ 
spherical  candle-power  equals  the  mean  spherical  candle- 
power  just  as  is  the  case  with  the  linear  source  of  light. 
Or,  in  other  words,  if  a  surface  is  to  get  a  certain  mean 
horizontal  illumination  and  if  the  surface  is  large  enough 
to  absorb  the  whole  hemispherical  flux  of  the  source  of 
light,  a  horizontal  linear  source  of  light  of  L  units  of  length 
with  a  candle-power  of  a  candles  perpendicular  to  the 
source  of  light  is  equivalent  to  L  metallic-filament  lamps, 
each  of  a  candles,  arranged  horizontally. — Elek.  Zeit., 
March  13,  1913. 

Street  Lighting  of  Manchester. — S.  L.  Pearce  and  H.  A. 
Ratcliffe. — The  street  lighting  of  Manchester  and  the 
competition  between  gas  and  electricity  are  referred  to 
generally.  A  description  is  given  of  a  high-pressure  gas 
and  of  a  flame-arc  installation.  An  account  is  given  of  the 
photometric  work  undertaken  and  comparisons  are  made 
between  the  rival  systems.  Relative  costs,  the  physiological 
problems  and  the  various  types  of  globes,  diffusers  and  re¬ 
flectors  are  discussed.  Sundry  conclusions  are  stated. 
Purely  from  the  point  of  view  of  illuminating  effect  there 
is  much  to  be  said  in  favor  of  both  gas  and  electricity,  but 
the  electric-lighting  system  possesses  all  the  practical  ad¬ 
vantages,  a  few  of  the  more  important  of  which  are: 
(a)  lower  cost;  (b)  simplicity  of  switching  operations  and 
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possibility  of  dispensing  with  lamp-lighters;  (c)  flexibility 
and  ease  of  erection;  (d)  lamps  not  affected  by  vibration 
when  suspended  from  traction  poles;  (e)  possibility  of  re¬ 
liable  check  on  running  costs  (that  is,  energy  consumptions 
and  electrodes);  (f)  negligible  leakage;  (g)  absence  of 
globe  breakages  due  to  heating,  etc.  All  of  the  above 
advantages  are  absent  in  the  case  of  the  high-pressure  gas 
system,  and  in  contrast  may  be  mentioned  the  disadvantages 
incidental  to  its  use:  (a)  extensive  and  highly  dangerous 
leakage  of  high-pressure  gas;  (b)  the  detrimental  effect 
of  a  foggy  or  heavily  smoke-laden  atmosphere  on  the 
mantles,  resulting  in  a  serious  diminution  of  candle-power 
just  at  a  time  when  it  is  most  required;  (c)  partial  and 
occasional  complete  failure  in  frosty  weather. — London 
Electrician,  March  7  and  14,  1913. 

Metallic-FiLament  Lamps  for  Lighting  Strcet-Raihoay 
tars. — Rau. — An  abstract  of  a  paper  read  before  the  Elec¬ 
trical  Society  of  Cologne  pointing  out  the  advantages  of 
tantalum  lamps  over  carbon  lamps  for  street-railway  car 
lighting  in  Cologne.  Experiments  with  the  i-watt  osram 
lamp  were  also  made  for  this  purjKise.  (In  an  editorial 
footnote  it  is  said  that  the  osram  lamp  is  being  used  suc¬ 
cessfully  on  the  Berlin  street  railways). — Elek.  Zeit., 
March  27,  1913. 

Hygienic  Properties  of  Lamps. — ok  Recklinghausen. — 
An  article  on  the  hygienic  properties  of  artificial  sources  of 
light  and  particularly  of  mercury-vapor  lamps.  As  to  the 
effect  of  ultraviolet  rays  emitted  from  mercury-vapor  lamps 
(if  not  absorbed  by  the  glass  globe),  they  have  no  detri¬ 
mental  effect  on  human  beings  so  long  as  the  mercury- 
vapor  lamp  is  at  a  sufficient  distance.  So  long  as  they  are 
installed  at  a  considerable  height  no  dangerous  effect  may 
be  expected  even  if  the  globe  should  be  accidentally  broken. 
As  to  the  greenish-blue  color  of  the  light  of  the  mercury- 
vapor  lamps,  the  author  thinks  that  it  is  less  fatiguing  to 
the  eye  than  that  from  other  artificial  sources  of  light.  He 
finally  discusses  the  distribution  of  light  from  lamps  and 
expresses  the  opinion  that  a  general  application  of  indirect 
lighting  is  not  the  ideal  solution  of  the  lighting  problem. — 
La  Lumiere  Elec.,  Feb.  22,  1913. 

Arc  Electrodes. — A  note  on  a  recent  British  patent  (No. 
15.483,  1912)  of  the  British-Thomson  Houston  Company 
and  the  General  Electric  Company.  To  steady  the  mag¬ 
netite  arc  the  current  is  led  into  the  electrode  at  right 
angles  to  the  arc  and  in  equal  symmetrical  branches.  The 
positive  electrode  is  of  disk  shajie. — LciuLn  Elec.  Eng’ing, 
March  27,  1913. 

Arc  Producing  Ultra-Violet  Rays. — According  to  the 
Engineer,  the  Zeiss  Optical  Works  have  recently  produced 
a  rather  curious  form  of  apparatus.  A  so-called  iron  arc — 
that  is,  an  electric  arc  with  its  electrodes  impregnated  with 
salts  of  iron — gives  out  light  rich  in  ultra-violet  rays.  Then 
screens  are  used  so  as  to  cut  off  all  the  heating  and  luminous 
rays,  leaving  nothing  but  ultra-violet  invisible  radiations. 
In  these  pure  ultra-violet  radiations  nearly  all  substances 
fluoresce,  and  the  light  they  give  out  is  greatly  affected  by 
the  degree  of  their  purity,  so  that  this  provides  a  new  and 
very  powerful  means  of  examining  the  chemical  purity  of 
substances. — London  Electrician,  March  7,  1913. 

Reflectors  for  Metallic-Filament  Lamps. — L.  Bloch. —  . 
An  English  translation  in  abstract  of  his  recent  German 
paper  on  special  designs  of  reflectors  for  metallic-filament 
lamps  for  interior  lighting. — London  Electrician,  March  21, 
1913- 

Generation,  Transmission  and  Distribution 

Economies  in  the  Use  of  Electric  Pozver. — W.  E.  Milns. 
— An  illustrated  abstract  of  a  paper  read  b«iore  the  Birm¬ 
ingham  Section  of  the  (British)  Institution  of  Electrical 
Engineers.  The  heaviest  item  in  a  manufacturer’s  expenses 
is  usually  the  wages  bill.  The  power  arrangements  should 
therefore  be  designed  to  affect  the  wages  account  rather 
than  the  power  account;  that  is,  the  designer  of  the  arrange¬ 


ments  for  distributing  power  in  a  factory  should  not  allow 
his  engineering  views  to  override  the  commercial  considera¬ 
tions  of  the  case.  The  author  emphasizes  that  too  much 
importance  is  usually  attached  to  the  cost  of  energy. 
“When  a  manufacturer  asks  for  the  cost  of  electricity  per 
horse-power  hour  and  says  that  such  a  figure  will  enable 
him  with  his  own  knowledge  of  his  work  to  estimate  his 
costs,  it  is  wise  to  ignore  the  question.  The  author's  ex¬ 
perience  is  that  the  manufacturer  has  a  very  vague  idea  of 
horse-power,  is  ignorant  of  both  his  maximum  and  average 
load,  and  cannot  estimate  his  horse-power-hours.  A  better 
method  of  estimating  the  cost  of  driving  is  based  on  figures 
actually  obtained  from  existing  manufacturers’  installa¬ 
tions.”  For  the  benefit  of  power  users  and  engineers  en¬ 
gaged  in  developing  motor  loads,  the  author  gives  some  fig¬ 
ures  obtained  from  the  analysis  of  power  cost  of  gas,  steam 
and  electric  driving  in  the  same  plant.  The  following  figures 
are  from  a  large  pen  factory,  the  owners  of  which  have 
made  very  careful  tests  on  the  cost  of  steam,  town  gas, 
suction  gas  and  electricity.  The  horse-power  installed  was 
250.  The  cost  of  steam  driving  with  Corliss  compound 
condensing  engines  is  $47.50  per  hp  per  year;  with  gas  from 
the  corporation  mains,  at  35  cents  per  1000  cu.  ft.,  $36.04 
per  hp  per  year,  and  with  suction  gas  $24.31  per  hp  per  year. 
The  cost  of  electric  driving  with  energy  at  2  cents  per 
kw-hr.  came  to  $18.43  P^*"  year.  These  figures  in¬ 

clude  energy  maintenance,  wages  and  repairs,  interest,  de¬ 
preciation  and  all  other  charges.  Another  method  of  com¬ 
parison  which  will  appeal  to  a  manufacturer  with  an  ele¬ 
mentary  knowledge  of  engineering  is  to  obtain  load  curves 
for  the  steam  engines  by  means  of  continuous  recorders,  or 
from  electric  motors  by  means  of  recording  ammeters,  and 
to  submit  such  curves  to  a  power  user.  A  last  argument 
which,  unfortunately,  is  rarely  taken  into  consideration  is 
that  the  conditions  of  labor  and  employment  in  electrically 
equipped  factories  are  usually  far  superior  to  those  found 
in  works  utilizing  any  other  form  of  power. — London  Elec¬ 
trician,  March  14,  1913. 

Energy  Supply  on  the  Rand. — A.  E.  Hadley. — A  paper 
read  before  the  (British)  Institution  of  Electrical  Engi¬ 
neers.  Particulars  are  given  of  the  Victoria  Falls  and 
Transvaal  Power  Company  and  of  the  history  of  electric 
energy  supply  on  the  Rand.  Details  are  given  of  the  trans¬ 
mission  system  and  of  the  Rosherville  station,  together 
with  some  account  of  the  substations  and  a  compressed  air 
supply  scheme. — London  Electrician,  March  14  and  21, 
1913.  An  editorial  discussing  one  special  feature  in  Had¬ 
ley’s  paper,  namely,  the  use  of  reactors  in  alternating-cur¬ 
rent  systems. — London  Electrican,  March  21,  1913. 

Independent  Steam-Condensing  Plants. — W.  A.  Dexter. 
— An  illustrated  paper  in  abstract,  presented  before  the 
New  Castle  section  of  the  (British)  Institution  of  Elec¬ 
trical  Engineers,  giving  comparative  notes  on  independent 
steam-condensing  plants.  Surface  and  jet-condensing 
plants  are  discussed  and  compared,  chiefly  those  used  in 
connection  with  steam  turbines.  Air-pumps  are  also  con¬ 
sidered,  both  reciprocating  and  rotary,  with  some  remarks 
incidental  to  their  efficient  working  and  maintenance. — 
London  Electrician.  March  28,  1913. 

Diesel  Engine. — J.  H.  Bauer. — A  long  paper  read  before 
the  Electrical  Society  of  Cologne  on  the  Diesel  engine, 
the  kinds  of  oil  which  can  be  used  for  its  operation,  and  the 
economical  results  obtainable  in  commercial  work. — Elek. 
Zeit.,  March  20,  1913. 

Traction 

Single-Phase  Alternating-Current  Commutator-Motors 
for  Railways. — M.  Latour. — An  illustrated  English  trans¬ 
lation  in  abstract  of  his  article  in  Elektrotechnik  und  Ma- 
schinenbau  and  Elektrotechnische  Zeitschrift.  The  va¬ 
rious  types  of  single-phase  commutator  motors  tested  by 
the  Compagpiie  des  Chemins  de  Fer  du  Midi  are  com¬ 
pared,  especially  those  w’hich  possess  a  cross-flux,  either 
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as  an  inherent  property  (repulsion  motors)  or  produced 
artificially  (series  motors).  The  superiority  of  the  series 
motor  with  a  resistance  in  parallel  with  the  auxiliary  pole 
is  shown.  Use  is  made  of  the  current  diagram,  which  en¬ 
ables  the  interpole  excitation  to  be  calculated  for  this  ar¬ 
rangement.  Finally  an  equivalent  arrangement  is  given 
whereby  all  complications  in  the  construction  of  the  motor 
are  avoided  and  a  desirable  degree  of  simplicity  is  obtained. 
London  Electrician,  March  28,  1913. 

Installations,  Systems  and  Appliances 

Electricity  Supply  in  Bavaria. — Tillmetz. — A  long  ab¬ 
stract  of  a  paper  by  Ph.  Arnold  in  the  Zeit.  d.  k.  Bayer. 
Statist.  Landesamts  on  the  use  of  electricity  in  Bavaria 
with  special  reference  to  Munich  and  suburbs.  The  first 
part  deals  with  the  uses  of  electricity  in  general,  the  second 
with  the  uses  of  electricity  in  factories  and  workshops,  and 
the  third  with  the  uses  of  electricity  in  agriculture.  A 
great  many  statistical  figures  are  given. — Elek.  Zeit., 
March  27,  1913. 

German  Electrical  Industries. — A  continuation  of  the 
reviews  of  the  status  of  the  different  fields  of  the  Ger¬ 
man  electrical  industry  in  1912.  Bercovitz-Schmiedel  dis¬ 
cusses  measuring  instruments  and  methods  including  me¬ 
ters,  P.  Humaun  overhead  conductors  and  underground 
cables  for  heavy  currents  and  the  manufacture  of  cables, 
Steinhaus  electric  lighting  (see  abstract  above),  A. 
Steinhardt  electric  heating  and  cooking,  Thierbach  electric 
drives  in  factories,  Krohne  the  applications  of  electricity  in 
agriculture. — Elek.  Zeit.,  March  27,  1913. 

Electrochemistry  and  Batteries 

Advantages  of  Small  High-Speed  Electric  Furnace. — 
Carl  Hering. — A  paper  pointing  out  the  importance  of  the 
rate  (speed)  of  melting  on  the  economic  results  obtainable 
with  an  electric  furnace.  Calculations  are  given  for  a 
series  of  brass  furnaces  operated  with  the  same  charge 
but  at  different  rates  of  melting,  and  also  the  results 
for  a  series  of  brass  furnaces  operated  with  the  same 
rate  but  with  different  charges.  The  results  are  shown 
by  means  of  diagrams.  With  a  given  furnace  of  any 
stated  capacity  of  hearth  it  pays  well  to  force  it  as  much 
as  other  conditions  permit.  For  the  same  rate  of  melting 
the  smaller  the  furnace  the  more  economical  it  will  be  in 
energy  consumption. — Metall.  and  Chem.  Eng^ing,  April, 

1913- 

Measuring  the  Density  of  Storage  Battery  Acid. — F.  E. 
Kretzschmar. — To  determine  the  condition  of  charge  or 
discharge  of  a  storage  battery  the  measurement  of  the 
density  of  the  acid  is  the  simplest  means.  In  order  to 
make  use  of  an  aerometer  particularly  convenient  and  suit¬ 
able  for  this  purpose,  the  author  has  devised  a  simple  ar¬ 
rangement  for  mounting  the  aerometer  in  the  battery,  a 
magnifying  concave  mirror  being  mounted  at  an  angle  of 
45  deg.,  which  permits  one  to  read  the  aerometer  scale 
directly  from  above  in  the  mirror. — Elek.  Zeit.,  March  27, 

1913- 

Units,  Measurements  and  Instruments 

Electrical  Units. — R.  T.  Glazebkook. — A  Kelvin  lecture 
delivered  before  the  (British)  Institution  of  Electrical  En¬ 
gineers  on  “The  Ohm,  the  Ampere  and  the  Volt — a  Memory 
of  Fifty  Years,  1862  to  1912.”  The  historical  sketch  given 
is  concise  and  seems  complete.  The  same  issue  contains  a 
long  editorial  on  the  fundamental  electrical  units. — London 
Electrician,  March  7,  1913. 

Units  and  Notation. — A  joint  committee  of  various  tech¬ 
nical  and  scientific  German  societies  (including  the  German 
Association  of  Electrical  Engineers)  proposed  changes  in 
the  notation  of  units.  A  list  of  these  units  and  their  nota¬ 
tion  is  given  with  explanations  by  K.  Scheel  and  K. 
Strecker. — Elek.  Zeit.,  March  13,  1913. 

Series  Transformer. — A.  R.  Anderson  and  H.  R.  Wood- 
row. — A  bulletin  of  forty-five  pages  on  the  characteristics 


and  limitations  of  the  series  transformer.  The  authors 
give  a  discussion  of  the  fundamental  principles  of  the  series 
transformer  and  a  representation  by  vector  diagrams  of 
its  operation.  A  deduction  of  current  relations  by  the 
method  of  complex  quantities  and  a  discussion  of  con¬ 
clusions  that  may  be  derived  therefrom  follow.  The  deri¬ 
vation  of  current  relations  by  the  use  of  instantaneous 
current  values  is  then  given,  particular  stress  being  laid 
upon  the  application  of  the  series  transformer  for  the  pur¬ 
pose  of  recording  transient  phenomena.  Some  of  the  most 
general  and  important  results  of  their  investigation  are  as 
follows:  The  transformation  ratio  and  phase  angle  of  a 
series  transformer  having  a  core  of  constant  permeability 
(such  as  air)  are  constant  under  given  conditions  for  all 
values  of  primary  current,  but  this  is  not  so  with  a  trans¬ 
former  having  an  iron  core.  With  an  iron-cored  series 
transformer  the  form  of  variation  depends  upon  the  shape 
of  the  saturation  curve  and  upon  the  range  over  which 
the  transformer  operates.  The  range  over  which  the  per¬ 
meability  remains  most  nearly  constant  is  the  range  over 
which  the  ratio  remains  most  nearly  constant.  In  a  trans¬ 
former  of  constant  core  reluctance  the  so-called  magnetiz¬ 
ing  current  is  proportional  to  the  primary  current  and  its 
phase  position  is  constant.  The  introduction  of  resistance 
in  the  secondary  circuit  of  a  series  transformer  has  the 
effect  of  increasing  the  phase  angle,  and  this  increase  in 
phase  angle  is  practically  proportional  to  the  secondary 
resistance  for  reasonable  values.  Increasing  the  second¬ 
ary  resistance  decreases  only  slightly  the  transformation 
ratio.  Hence,  in  general,  the  introduction  of  secondary  re¬ 
sistance  is  very  objectiortable  when  the  transformer  sup¬ 
plies  current  for  a  wattmeter,  but  is  not  seriously  objection¬ 
able  when  the  transformer  supplies  current  for  an  amme¬ 
ter.  The  effect  of  secondary  reactance  and  the  equivalent 
effect  of  magnetic  leakage  is  to  reduce  the  pha.se  angle 
slightly  and  the  transformation  ratio  very  considerably. 
The  phase  angle  increases  with  decreased  permeability, 
and  consequently  in  a  transformer  with  an  iron  core  the 
phase  angle  increases  as  the  line  current  decreases.  The 
effect  of  changes  in  frequency  within  a  range  of  10  cycles 
is  not  generally  serious.  However,  in  addition  to  the  ef¬ 
fects  of  frequency,  in  a  transformer  with  an  iron  core, 
decreasing  the  frequency  raises  the  point  of  operation  on 
the  saturation  curve  and  hence  increases  the  core  loss  and 
alters  the  form  of  variation  of  transformation  ratio  and 
phase  angle  with  primary  current.  The  desirability  of  a 
high  number  of  turns  is  pointed  out.  With  a  reasonably 
high  number  of  turns  and  a  not  excessive  value  of  second¬ 
ary  resistance  the  effect  of  frequency  over  a  considerable 
range  is  negligible.  The  effect  of  core  loss  is  to  decrease 
the  secondary  current,  this  effect  being  lessened  by  induc¬ 
tive  secondary  load.  Increased  core  loss  decreases  the 
phase  angles,  and  this  effect  is  increased  by  inductive  sec¬ 
ondary  load.  In  an  iron-core  series  transformer  the  value 
of  flux  density  should  be  low.  (say  B  =  2000  at  full  load). 
This  means  a  low  value  of  magnetizing  current.  To  this 
end  excessive  secondary  impedance  should  be  avoided,  as 
increased  impedance  requires  an  increase  in  flux  in  prac¬ 
tically  direct  proportion  to  the  impedance.  Since  the  ef¬ 
fect  of  magnetic  leakage  is  equivalent  to  the  effect  of  sec¬ 
ondary  reactance,  the  transformer  should  be  designed  with 
a  view  to  minimum  magnetic  leakage.  This  requires  a 
well-closed  iron  circuit.  For  recording  instantaneous  values 
of  current  in  transient  or  unsymmetrical  currents  the  com¬ 
mercial  series  transformer  with  an  iron  core  is  quite  in¬ 
adequate  and  cannot  be  relied  upon.  If  necessity  demand 
the  use  of  a  series  transformer  in  recording  transient  or 
un.symmetrical  currents,  an  air-core  transformer,  designed 
to  have  a  very  small  secondary  resistance  and  a  large  sec¬ 
ondary  reactance,  will  be  found  to  give  results  nearer  to 
those  desired  than  can  be  got  by  making  use  of  an  iron- 
core  transformer. — Univ.  of  III.  Bulletin,  No.  61  (Vol.  10, 
No.  9). 
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Telegraphy,  Telephony  and  Instruments 

Transposition  of  H^'ires  in  Telephone  Cables. — F.  Lange. 
— A  paper  on  an  investigation  carried  out  by  the  German 
government  telegraph  experimental  station.  The  author 
points  out  that  the  opinions  of  experts  do  not  yet  agree  as 
to  the  best  way  of  arranging  the  transposition  of  the  wires 
in  telephone  cables  carrying  a  number  of  pairs  of  wires,  in 
order  to  prevent  “cross-talking.”  Gen¬ 
erally,  transposition  is  considered  to  be 
most  favorable  if  the  distances  between 
two  complete  turns  are  short.  This  is, 
for  instance,  American  practice.  On 
the  other  hand,  another  method  is  also 
used  in  which  the  distances  between 
complete  turns  are  made  longer  but  are 
varied  from  pair  to  pair.  The  author 
compares  the  methods.  In  the  present 
paper  only  the  induction  effects  are  con¬ 
sidered.  On  the  basis  of  the  formula 
of  the  mutual  inductance  between  par¬ 
allel  conductors  a  formula  is  derived 
for  the  mutual  inductance  of  paral¬ 
lel  conductors  with  transposition,  the 
transposition  being  uniform  and  in  the 
same  direction  and  long  distances  be¬ 
tween  complete  turns  being  used.  It  is 
found  that  the  coefficient  of  mutual 
inductance  equals  zero  only  if  the  phases  of  the 
transposition  are  in  quadrature  as  shown  in  Fig.  2.  This 
represents  successive  cross-sections  through  two  pairs  of 
conductors  side  by  side  and  the  two  planes  through  the  pairs 
of  conductors  are  always  perpendicular  to  each  other.  A 
change  in  the  distance  between  complete  turns  from  pair  to 
pair  always  improves  the  protection  against  induction.  The 
results  of  measurements  of  the  differences  of  the  partial 
capacities  of  such  pairs  which  show  a  particularly  strong 
mutual  effect  on  each  other  prove  that  when  cross-talking 
takes  place  there  are  usually  capacity  differences. — Elek. 
Zeit.,  March  20,  1913. 

Semi-Automatic  Telephony. — Grabe. — An  illustrated  de¬ 
scription  of  the  semi-automatic  telephone  exchange  system 
of  the  Siemens  &  Halske  Company. — Elek.  Zeit.,  March 
27,  1913. 

Wai>e  Detector. — A  note  on  an  investigation  by  Leithau- 
ser  on  the  application  of  the  unilateral  conductivity  of 
flames  to  the  design  of  a  central  wave  detector.  The  ex¬ 
perimental  apparatus  employed  comprised  a  small  induction 
coil  connected  to  a  5-mm  gap  between  two  1.5-m  wires 
with  end  capacity  plates.  At  a  distance  of  from  33  ft.  to 
65  ft.  a  similar  receiving  circuit  was  connected  to  the 
electrodes  of  a  flame  detector.  A  Bee-Meker  burner  was 
used  to  provide  a  steady  flame  of  great  intensity,  with  a 
small  bright  blue  inner  cone.  The  electrodes  used  were  a 
i-mm  copper  wire  and  a  ring  of  sheet  platinum  covered 
with  a  potassium  salt  (the  object  of  which  was  simply  to 
increase  the  conductivity  of  the  flame).  These  electrodes 
were  connected  through  a  high-resistance  telephone  to  the 
terminals  of  a  resistor  of  some  few  ohms  resistance  across 
which  a  suitable  potential  difference  could  be  maintained 
and  varied  by  a  local  battery  in  series  with  an  adjustable 
resistor.  Later,  a  high-sensitivity  moving-coil  galvanometer 
was  also  connected  in  the  detector  circuit  and  at  times  the 
telephone  was  replaced  by  an  Edelmann  vibration  galva¬ 
nometer.  Experiments  showed  that  the  efficacy  of  the  de¬ 
tector  depended  largely  on  the  dimensions  and  relative 
positions  of  the  electrodes  and  on  the  size  of  the  flame  and 
its  temperature  around  about  the  electrodes.  A  current- 
voltage  curve  was  prepared  when  working  under  the  most 
favorable  adjustments,  and  the  steep  rise  and  sharp  change 
of  the  current  proved  the  rectifying  action  of  the  detector 
to  be  very  pronounced.  That  phase  corresponding  to  which 
the  platinum  electrode  was  positive  was  almost  entirely 
suppressed,  but  the  other  phase  was  carried  with  high  con¬ 


ductivity.  The  delicacy  of  the  detector  was  at  least  equal 
to  that  of  a  sensitive  electrolytic  valve  and  was  usually 
greater. — Phys.  Zeit.,  No.  18,  1912,  and  Zeit.  f.  Schwach- 
stromtechnik.  No.  2,  1913;  abstracted  in  London  Elec.  Re¬ 
view,  March  14,  1913. 

Electrolytic  Detectors. — Paul  Jagou. — A  paper  on  the 
phenomena  taking  place  in  an  electrolytic  detector  without 
auxiliary  emf.  A  theory  of  the  operation  of  electrolytic 
detectors  is  given. — Comptes  Rendus,  Feb.  3,  1913;  ab¬ 
stracted  in  La  Lumiere  Elec.,  Feb.  22,  1913. 

Slide  Rule  for  Wireless  Telegraphy. — A  description  of 
a  simple  modification  of  the  ordinary  slide  rule  by  which 
it  is  rendered  possible  to  make  in  a  quick  and  simple  way 
the  complicated  calculations  needed  in  wireless  telegraphy. 
— Elek.  Zeit.,  March  20,  1913. 

Horizontal  Antennas. — Louis  Cohen. — A  conclusion  of 
his  mathematical  paper  on  the  inductance  and  capacity  of 
linear  systems  of  conductors.  In  the  present  instalment  he 
applies  the  method  to  the  determination  of  the  inductance 
and  capacity  of  horizontal  antennas. — London  Electrician, 
Feb.  21,  1913. 

Miscellaneous 

German  Association  of  Electrical  Engineers. — The 
twenty-first  annual  meeting  will  be  held  in  Breslau  from 
June  18  to  21.  E.  Frischmuth  will  present  an  address  on 
the  economical  importance  of  electric  traction  of  trunk 
railways.  Reports  will  be  presented  by  S.  Ruppel  on  pro¬ 
tection  of  houses  against  lightning,  by  Weidig  and  Jaensch 
on  phenomena  on  high-tension  overhead  lines,  and  by 
Monasch  on  modern  electric  lamps.  A  discussion  of  the 
distribution  of  large  amounts  of  energy  over  extended  dis¬ 
tricts  will  be  opened. by  an  address  by  G.  Klingenberg. 
There  will  be  a  large  number  of  excursions. — Elek.  Zeit., 
March  27,  1913. 


Book  Reviews 

Studies  in  Light  Production.  By  R.  A.  Houstoun,  M.S. 
New  York:  D.  Van  Nostrand  Company.  116  pages,  22 
illus.  Price,  $2. 

The  book  is  virtually  a  lengthy  essay  on  the  fundamental 
scientific  principles  of  luminous  sources  compiled  and  col¬ 
lated  by  the  author  from  the  technical  literature  of  the  past 
fifteen  years.  The  plan  of  the  work  is  thus  mainly  syste¬ 
matic  and  historic.  The  twelve  chapters  of  the  book  relate 
to  the  following  subjects:  The  energy  spectrum,  the  black 
body,  flames,  the  Welsbach  mantle,  the  carbon  glow  lamp, 
the  arc,  the  nernst  lamp,  metal-filament  lamps,  the  mercury 
arc,  the  light  of  the  future,  on  the  absolute  measurement 
of  light,  apparatus  and  experimental  methods.  The  book  is 
more  than  a  mere  compilation.  It  contains  some  new  ex¬ 
perimental  data  and  treats  the  subject  in  a  very  logical 
manner.  The  chapter  on  the  absolute  measurement  of 
light  is  especially  original  in  treatment.  The  book  will  be 
useful  to  advanced  students  of  the  theory  of  light. 


Essentials  of  Electricity.  A  textbook  for  wiremen  and 
the  electrical  trades.  Direct  Currents.  By  W.  H. 
Timbie.  New  York:  John  Wiley  &  Sons.  272  pages, 
illus.  Price,  $1.25. 

A  very  elementary  textbook  of  applied  electricity  suitable 
for  the  use  of  wiremen,  electric  artisans  and  all  who  desire 
to  acquaint  themselves  with  the  fundamental  principles  of 
electricity  without  the  use  of  mathematics  beyond  simple 
arithmetic.  The  book  is  divided  into  nine  chapters  on  the 
following  subjects:  Ohm’s  law,  simple  electric  circuits, 
combinations  of  series  and  parallel  systems,  electric  power, 
wire  and  wiring  systems,  generators  and  motors,  locating 
and  correcting  “troubles,”  batteries,  wiring  diagrams.  A 
number  of  easy  numerical  problems  for  solution  are  scat¬ 
tered  throughout  the  work. 
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New  Apparatus  and  Appliances 


An  Illustrated  Descriptive  Record  of  Recently  Developed 
Manufactured  Products  of  Interest  to  Electrical  Readers 


Luminous-Bowl  Indirect-Lig^hting  Fixtures 

The  Hub,  Chicago,  a  store  devoted  to  the  sale  of  men’s 
clothing  and  furnishings,  occupies  the  first  eight  floors 
and  basement  of  the  Lytton  Building  and  is  equipped 
throughout,  except  on  the  eighth  floor,  with  the  so-called 


FK;.  1  —  MAIN  FLOOR  OF  THE  HUB  STORE,  LIGIITEU  I!V 
I.L’MINOl’S-BOWI.  INDIRECT  FIXTURES 


"eye-comfort  lighting  system”  of  the  National  X-Kay 
Reflector  Coniiiany,  Chicago. 

I'he  installation  on  the  ground  floor  is  said  to  be  the 
first  luminous-bowl  indirect-lighting  system.  The  manu¬ 
facturer  claims  that  the  reason  for  the  existence  of  the 


FIG.  2 — PLAIN  INDIRECT  FIXTURES  IN  THE  HUB  STORE 


so-called  semi-indirect  lighting  is  that  while  people  want 
indirect  lighting,  they  also  want  to  see  where  the  indirect 
light  comes  from. 

With  the  so-called  “eye-comfort  lighting  system”  the 
indirect  light  is  obtained  with  a  standard  X-ray  reflector 
equipment,  and  the  luminous-bowl  effect  is  obtained  by 


screwing  into  a  socket  in  the  bottom  of  the  central  body 
of  the  equipment  for  indirect  lighting  a  low-wattage  lamp 
which  softly  illumines  the  glass  bowl.  It  is  said  that  in 
this  manner  the  high  efficiency  of  the  indirect-lighting  sys¬ 
tem  is  retained  and  no  usable  light  comes  through  the  glass 
bowl. 


Single-Phase  Induction  Watt-Hour  Meter 

In  a  single-phas**  induction-type  watt-hour  meter  which 
has  recently  been  put  on  the  market  by  the  Holcomb 
Hoke  Manufacturing  Company  of  Indianapolis  there  are 
some  interesting  features.  Two  of  these  relate  to  the  de¬ 
sign  and  arrangement  of  the  rotating  element  and  of  the 
permanent  magnets.  The  rotating  clement  is  an  aluminum 
disk  of  small  size  but  of  sufficient  thickness  to  give  it  great 


METHOD  OF  RE.MOVING  JEWEL  POST  AND  ROTATING  ELEMENT 


.Strength  in  proportion  to  its  weight.  This  disk  is  mounted 
on  a  short  shaft,  pivoted  at  top  and  bottom,  and  the  entire 
moving  element  has  a  low  center  of  gravity.  The  short 
shaft  and  the  stiffness  and  strength  of  the  disk  are  calcu¬ 
lated  to  give  protection  against  bending  by  accident  or 
short-circuits.  The  top  pivot  is  a  spring-tempered  piece  of 
steel  wire  set  in  the  shaft,  and  it  will  resist  bending  due  to 
accidental  rough  handling  or  short-circuits. 

For  inspection  or  repair  the  rotating  clement  can  be  re¬ 
moved  from  the  meter  without  disturbing  any  other  part. 
No  tools  are  necessary  for  this  work,  the  process  being  sim¬ 
ply  to  throw  back  the  spring  at  the  bottom  of  the  pivot 
post,  pull  down  and  remove  the  jewel  post,  lift  the  top  of 
the  shaft,  and  the  rotor  is  then  immediately  removable  by 
simply  slipping  it  out.  A  damaged  jewel  or  rotor  can 
therefore  be  replaced  easily  without  disturbing  the  adjust¬ 
ment  of  the  meter  in  any  way. 
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'I'he  permanent  magnet  has  a  single  long  tempered  steel 
magnetic  circuit  with  a  single  air-gap,  and  it  is  declared 
that  this  design  will  give  a  stable,  steady  magnetic  field 
with  a  minimum  amount  of  demagnetization.  The  magnet 
is  removable  from  the  meter  by  simply  loosening  the  hold¬ 
ing  screws  at  the  top  without  disturbing  any  other  part  of 
the  mechanism,  and  all  magnets  are  interchangeable.  It  is 
provided  with  a  coarse,  quick  adjustment  and  a  fine 
micrometer  adjustment  for  full-load  calibrating.  The  final 
adjustment  is  against  a  stop  which  acts  as  a  gage,  so  that 
the  permanent  magnet  when  once  set  may  be  taken  oflf  for 
inspection  and  cleaning  and  replaced  in  exactly  the  former 
position  without  any  necessity  for  recalibration.  The  light¬ 
load  adjustment  is  also  a  micrometer  adjustment  against  a 
gage. 

The  complete  meter  is  light  in  weight  but  strongly  made, 
with  case  of  pressed  metal.  The  weight  of  the  5-amp  size 
is  5^  lb.  The  meter  is  provided  with  a  full  glass  front  and 
the  method  of  sealing  in  combination  with  the  design  of  the 
case  is  such  as  to  prevent  tampering  of  any  kind  with  the 
meter.  The  H.  &  TI.  meter  was  designed  and  is  being  manu¬ 
factured  under  the  supervision  of  Mr.  G.  A.  Scheeffer, 
known  to  the  electrical  industry  as  the  inventor  of  the  first 
induction-type  watt-hour  meter  on  the  market. 


Composition-Glass  Reflector 

The  Holophane  Works  of  General  Electric  Company. 
Cleveland,  Ohio,  have  just  placed  on  the  market  a  new 
product  called  the  “Sudan  glass  reflectors  in  panelex  de¬ 
sign.”  The  glass  is  said  to  be  of  a  new  chemical  composi¬ 
tion,  of  very  delicate  amber 
tint  when  lighted,  and  trans¬ 
lucent.  Its  smooth  surface, 
which  is  said  to  be  practically 
dustproof,  has  no  polish  or 
glare.  The  design  of  this  re¬ 
flector  is  without  marked  ribs 
or  hollows  that  would  catch 
and  hold  dust,  and  the  lamp 
filament  is  hidden  from  the 
ordinary  line  of  vision.  This 
reflector  is  said  to  demon¬ 
strate  the  large  possibilities  of  light  diffusion  and  redirec¬ 
tion  without  loss  of  artistic  effect. 

The  reflectors  are  made  in  both  the  bowl  and  shallow 
types  and  are  particularly  adaptable  for  use  in  office  build¬ 
ings.  retail  stores  and  some  rooms  of  residences. 


Miniature  Precision  Instruments 

The  Weston  Electrical  Instrument  Company,  of  Newark, 
N.  J.,  has  recently  placed  upon  the  market  a  line  of  minia¬ 
ture  direct-current  instruments  of  the  permanent-magnet 
movable-coil  type,  in  both  portable  and  switchboard  forms. 

The  line  comprises  voltmeters,  battery-testing  voltmeters, 
ammeters,  volt-ammeters,  millivoltmeters  and  milliampere 
meters,  in  various  combinations  of  single,  double  and  triple 
ranges.  They  are  finished  in  dull  black,  with  nickel-plated 
trimmings. 

The  outside  dimensions  of  the  portable  form  are  4.4  in. 
by  4.6  in.  They  weigh  less  than  i  lb.  each  and  may  easily 
be  carried  in  the  pocket.  They  have  a  knife-edged  pointer, 
which  enables  close  readings  to  be  made.  The  scale  has 
a  length  of  2^  in. 

The  working  life  of  an  instrument  depends  on  the  proper 
design  of  the  movable  system,  which  must  be  very  light 
and  at  the  same  time  rigid,  and  the  spring  torque  must  be 
high  in  comparison  to  the  weight  and  moment  of  inertia. 
TTie  movable  system  in  these  miniature  instruments  weighs 
less  than  0.2  gram  (less  than  the  weight  of  two 'ordinary 


pins),  and  its  parts  are  so  well  distributed  that  the  time 
required  for  the  pointer  to  come  to  rest  after  the  applica¬ 
tion  of  or  a  change  in  the  current  or  voltage  is  about  0.2 
second,  which  for  all  practical  purposes  is  instantaneous. 
The  movement  of  the  pointer  is  damped,  “dead-beat,”  by 
means  of  the  aluminum  frame  on  which  the  wire  forming 
the  movable  coil  is  wound,  in  a  manner  similar  to  that  in 
the  larger  types  of  Weston  instruments. 

It  is  stated  that  this  line  of  instruments  has  been  sub¬ 
jected  to  the  most  severe  conditions  in  use,  and  that  they 
are  being  successfully  employed  on  the  dashboards  of  auto¬ 
mobiles,  where  the  vibration  and  jar  are  far  in  excess  of 
that  which  would  be  encountered  in  ordinary  testing.  Both 
portable  and  switchboard  forms  are  shielded  against  ex¬ 
ternal  magnetic  fields  and  are  practically  unaffected  by 
changes  in  temperature. 

By  means  of  a  triple-range  portable. voltammeter  any 
direct  current  from  30  amp  to  0.05  amp  and  any  emf  from 
150  volts  to  0.02  volt  can  be  measured.  The  switchboard 
form  of  meter  has  the  same  general  characteristics  as  the 
portable  form.  A  switchboard  voltammeter  is  designed 
for  use  with  storage-battery  charging  outfits  on  or 
for  automobiles  and  with  other  small  storage-battery 
installations  where  it  is  desired  to  use  a  single  instrument 
to  indicate  both  volts  and  amperes.  It  indicates  the  charg¬ 
ing  or  discharging  current,  and  on  pressing  the  contact 
button  it  indicates  the  voltage  of  the  cell  or  battery. 


VOLTMETER  FOR  BATTERY  TESTING 


The  battery-testing  voltmeter  shown  herewith  is  pro¬ 
vided  with  a  steel  point  as  one  of  the  terminals  to  facilitate 
making  contact  to  one  of  the  plates  or  terminals  of  the  cell 
to  be  tested.  The  other  terminal  consists  of  a  flexible  lead 
also  provided  with  a  point.  They  have  knife-edge  pointers 
and  are  made  with  the  zero  in  the  center,  so  that  the  volt¬ 
age  may  be  read  regardless  of  the  polarity. 


Electrical  Laboratory  for  Higrh  School 

Modern  high  schools  and  academic  institutions,  more 
especially  those  where  manual  training  is  a  part  of  the 
curriculum,  are  installing  completely  equipped  electrical 
laboratories  for  the  benefit  of  students.  The  illustration 
shows  a  corner  of  the  electrical  laboratory  of  the  West 
Philadelphia  High  School,  Philadelphia.  On  the  left  is 
shown  a  lo-kw,  125-vQlt,  250-r.p.m.  direct-current  generator 
coupled  to  an  Otto^gas  engine.  On  the  right  is  shown 
a  lo-kw,  125-volt,  400-r.p.m.  60-cycle,  single-phase 

alternating-current  generator,  on  the  shaft  extension  of 
which  is  mounted  a^  Ij4-kw  exciter.  This  apparatus  is 
mounted  on  the  same  bedplate  with  and  coupled  to  an 
ABC  steam  engine.  Students  are  thus  enabled  to  study 
the  characteristics  of  both  alternating-current  and  direct- 
current  generation  and  can  observe  the'  relative  merits  of 
steam  and  gas-engine  drive. 

The  switchboard  consists  of  three  panels,  on  which 
are  mounted  the  necessary  instruments,  field  rheostats. 
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the  motor  requires  practically  no  attendance.  It  runs  con¬ 
tinuously  without  other  attention  than  an  occasional  oiling. 

This  particular  installation  is  especially  interesting,  how¬ 
ever,  because  the  motor  is  a  two-speed  alternating-current 
machine  and  can  be  operated  at  either  495  r.p.m.,  develop¬ 
ing  225  hp,  or  at  247  r.p.m.,  developing  113  hp.  and  it  is  said 


is  possible  to  open  the  high-tension  line  under  load,  and 
protection  for  the  main  line  is  gained  by  using  horn-gap 
fuses  which  will  blow  if  serious  trouble  occurs  in  the  trans¬ 
former  or  on  the  low-tension  lines.  Triangular  choke-coils, 
with  horn-gaps  to  ground,  protect  the  transformers  from 
lightning. 


.MOTOR-IJRIVEN  REFRIGER.ATING  .MACHINE 


Two-Speed  Motor  Drive  for  Refrigerating  Machine 

The  advantages  of  motor  drive  for  refrigerating  ma¬ 
chinery  are  so  conspicuous  that  motors  are  now  used  when¬ 
ever  the  conditions  permit.  The  accompanying  illustration 
of  a  motor-driven  refrigerating  machine  in  a  large  brewery 
shows  the  simplicity,  compactness  and  cleanliness  of  such  an 
installation.  .Another  important  advantage  is  the  fact  that 
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OUTDOOR  TRANSFORMER  INSTALLATION 


switches,  ammeters,  voltmeters,  wattmeters,  etc.  The  it  will  operate  at  equally  high  efficiency  at  both  speeds, 
panel  on  the  left  controls  the  output  of  the  direct-current  Consequently,  in  cold  weather  the  refrigerating  machine 
generating  set  and  the  one  on  the  right  the  alternating-  can  be  run  at  low  speed  with  a  considerable  saving  in 
current  set.  The  central  panel  acts  as  a  neutral  distribut-  operating  expenses. 

ing  board  having  receptacle  inlets  numbered  identically  The  refrigerating  machine  shown  is  a  De  La  Vergnc 
with  those  in  the  alternating-current  and  direct-current  horizontal  ammonia  compressor,  with  a  freezing  capacity  of 

125  tons  of  ice  in  twenty-four  hours.  The  motor  is  manu-. 
factored  by  the  Westinghouse  Electric  &  Manufacturing 
Company. 

Outdoor  Substations 

High-tension  transmission  lines  are  often  erected  near 
small  towns  or  industrial  plants  which  wish  to  purchase 
energy  in  comparatively  small  amounts.  To  provide  such 
service,  any  equipment  used  must  be  very  low  in  cost  and 
yet  must  meet  very  rigid  requirements.  The  station  must 
operate  without  constant  attendance;  if  serious  trouble 
occurs,  the  equipment  must  be  automatically  disconnected 
from  the  line;  provision  must  be  made  to  disconnect  the 
high-tension  circuit  when  inspection  or  repairs  are  re¬ 
quired,  and  finally,  the  main-line  service  must  not  be  sub¬ 
jected  to  interruption. 

In  order  to  meet  such  conditions  the  Penn  Public  Serv¬ 
ice  Company,  Clearfield,  Pa.,  has  installed  at  many  places 
along  the  transmission  lines  outdoor-type  substations,  one 
of  which  is  shown  in  the  illustration. 

The  equipment  of  this  station  consists  of  three  loo-kva 
Westinghouse  outdoor-type  22, 000-2300- volt  transformers 
supported  on  a  special  tower  which  is  constructed  of  struc¬ 
tural  steel. 

boards  respectively.  These  numbers  correspond  with  re-  Concrete  footings  are  provided  and  in  assembling  the 
ceplacles  placed  at  convenient  points  about  the  laboratory  steelwork  bolts  are  used  instead  of  rivets,  thus  simplifying 
and  in  close  proximity  to  the  students’  benches.  the  erection.  Burke  horn-gap  switches  are  used  so  that  it 
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cleaning  tool  is  attached.  The  motor  can  be  controlled  from 
any  floor. 

The  cleaner  is  manufactured  by  the  Clayton-Marlborough 
Manufacturing  Company,  Rochester,  N.  Y.,  the  electrical 
equipment  being  furnished  by  Westinghouse  Electric  & 
Manufacturing  Company. 


Washing:  and  Wring:ing  Machine 

The  so-called  “Red  Electric”  washing  and  wringing  ma¬ 
chine,  which  is  made  by  the  Hurley  Machine  Company, 
South  Cdinton  and  Monroe  Streets,  Chicago,  is  claimed  to 
be  absolutely  water-tight  and  rust-proof.  The  tub  is  made 
of  galvanized  sheet  steel,  and  the  machinery  which  is  placed 


Lung:motor  for  Resuscitation 

An  artificial  respirator,  called  the  lungniotor.  weighing 
less  than  25  lb.  complete  in  a  strong  carrying  case,  is  being 
manufactured  by  the  Life  Saving  Devices  Company,  of 
Chicago.  The  apparatus  is  operated  by  hand  power  and 
consists  of  a  mechanical  pump,  an  o.xygen  generator  and 
a  rubber  face  mask  with  the  necessary  connecting  tubing. 
The  pump  has  two  cylinders,  one  for  supplying  a  mixture 
of  air  and  oxygen  to  the  subject  and  the  other  for  remov¬ 
ing  devitalized  air  from  the  patient’s  lungs.  Any  desired 
mixture  of  air  and  oxygen  can  be  obtained  by  adjusting 
a  valve,  and  the  manufacturer  says  that  danger  of  excessive 
pressure  in  the  patient’s  lungs  is  prevented  by  diaphragm 
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below  the  tub  is  protected  by  a  galvanized-steel  shield.  The 
two-roll  reversible  wringer,  which  is  of  a  comparatively 
new  design,  is  operated  by  a  %-hp  motor.  This  motor  can 
operate  simultaneously  both  the  washer  and  the  wringer  if 
desired.  All  the  machinery  is  out  of  the  operator’s  way  and 
the  top  of  the  machine  can  be  used  as  a  table  when  rnnning 
the  clothes  back  through  the  rinsing  water. 


Suction  Cleaner  with  a  Multi-Duty  Motor 

The  usefulness  of  the  small  electric  motor  for  doing 
many  of  the  hard,  disagreeable  ta.sks  around  the  home  has 
become  so  well  recognized  that  one  suction  cleaner  manu¬ 
facturer  has  designed  his  machine  in  a  way  allowing  full 
advantage  to  be  taken  of  the  motor  when  the  cleaner  is  not 
in  use.  When  the  motor  is  driving  the  cleaner  a  pinion 
on  the  inner  end  of  the  motor  shaft  meshes  with  the  large 
gear  wlieel.  which  operates  the  air  pump  through  a  con- 
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valves  located  between  the  pump  and  the'  face  mask.  An 
indicating  dial  on  the  top  of  the  pump  can  be  set  to  limit 
the  stroke  of  the  pistons,  thus  regulating  .the  .yQjume  of 
air  according  to  the  requirements  of  the  individual  under 
treatment.  Oxygen  is  generated  in  the  .small  portable  tank 
shown  on  the  left  of  the  picture  by  the  action  of  water  on 
fused  sodium  peroxide,  and  any  minor  impurities  which 
may  exist  in  the  gas  are  taken  out  in  a  washing  bottle  fast¬ 
ened  to  the  side  of  the  generating  tank.  The  sodium  per¬ 
oxide  is  furnished  in  sealed  cartridges  which  will  last  from 
thirty-six  to  sixty  minutes  according  to  the  amount  of 
oxygen  required.  Two  flexible  tubes  connect  the  pump 
cylinders  with  the  face  mask.  An  upward  movement  of 
the  handle  of  the  lungmotor  draws  oxygen  and  air  into 
one  cylinder  and  at  the  same  time  empties  tlie  patient’s 
lungs  of  air.  The  reverse  movement  of  the  handle  pumps 
fresh  air  into  the  lungs. 

One  of  the  advantages  of  this  device,  as  stated  by  Mr. 
1'.  T.  Fowler,  is  that  when  the  subject  struggles  for  breath 
the  operator  can  help  him  by  manipulating  the  handle  of 
the  pump  without  removing  the  face  mask.  In  case  the 
supply  of  oxygen  gives  out.  the  Umgmotor  can  still  be  used 
with  air  alone. 


MOTOR-DRIVEN  SECTION  CI.EANER 


necting  rod.  Fo  make  the  motor  available  for  other  pur¬ 
poses,  the  hand-wheel  on  the  end  of  the  cleaner  frame  is 
turned,  thereby  drawing  the  motor  forward  and  disen¬ 
gaging  the  pinion.  A  pulley  on  the  outer  end  of  the  motor 
shaft  provides  means  for  belt  drive. 

The  cleaner,  being  of  the  stationary  type,  has  pipe  con¬ 
nections  to  outlets  on  each  floor  to  which  the  hose  with  the 
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Industrial  and  Financial  News 


Public  Utility,  Commercial,  Corporate  and  Trade  Devel¬ 
opments — The  Electrical  Material  and  Security  Markets 


Change  in  Distributing  Policy  of  Holophane  Works. — 
In  order  to  promote  closer  relations  between  itself  and 
electrical  supply  jobbers,  the  Holophane  Works  of  General 
Electric  Company  has  instituted  a  new  policy  for  dis¬ 
tributing  its  commercial  types  of  glassware.  Commercial 
glassware  will  no  longer  be  kept  in  stock  at  the  company’s 
district  offices,  but  will  be  kept  on  sale  at  the  offices  of 
electrical  supply  jobbers.  The  policy  of  the  company  in 
handling  its  ornamental  type  of  glassware  is  contrary  to 
that  of  many  other  manufacturers  in  the  same  line  of  busi¬ 
ness  as  itself,  in  that  the  ornamental  glassware  is  being 
sold  through  the  medium  of  fixture  manufacturers.  The 
fixtures  used  in  connection  with  its  glassware  are  not 
marketed  by  the  Holophane  Works,  but  this  business  is 
<liverted  to  the  fixture  manufacturers,  who,  the  company 
feels,  are  the  logical  distributers  of  the  complete  ornamental 
fixtures  and  glassware,  inasmuch  as  it  is  the  fixture  manu¬ 
facturer  with  whom  architects  co-operate  in  designing  the 
<lecorativc  features  of  buildings.  The  company’s  business 
in  steel  reflectors  is  expanding  rapidly  and  between  150  and 
200  per  cent  more  business  has  been  done  thus  far  in  the 
current  year  than  was  the  case  in  the  corresponding  period 
of  1912.  On  this  account  it  has  been  found  necessary  to 
erect  a  new  factory  in  Cleveland  for  the  manufacture  of 
steel  reflectors.  The  factorj-  building,  which  is  nearly  com- 
jileted.  is  320  ft.  long  by  80  ft.  wide.  Two  floors  of  it  will  be 
used  in  manufacturing  the  reflectors.  The  metal-reflector 
manufacturing  carried  on  heretofore  at  Newark,  Ohio,  is  to 
be  transferred  to  the  new  plant. 

Allis-Chalmers  Manufacturing  Company  Begins  Opera¬ 
tions. — The  Allis-Chalmers  Manufacturing  Company,  which 
was  formed  recently  to  succeed  the  Allis-Chalmers  Com¬ 
pany  as  a  result  of  the  reorganization  of  the  latter,  as  noted 
in  these  columns  March  22,  took  over  the  properties  and 
began  operations  on  April  16.  J.  H.  McClement,  chairman 
of  the  board  of  directors  of  the  Allis-Chalmers  Manufactur¬ 
ing  Company,  stated  to  a  representative  of  the  Electrical 
World  this  week  that  the  receiver  would  be  discharged 
shortly.  He  said.  also,  that  no  changes  whatever  are  con¬ 
templated  in  the  personnel  of  any  of  the  departments  of  the 
former  Allis-Chalmers  Company.  The  business  of  the  com¬ 
pany  during  the  receivership  has  been  very  good.  During 
February,  under  Receiver  Falk,  a  balance  of  $37,000,  after 
$35,000  depreciation,  was  earned.  The  net  earnings  in  Jan¬ 
uary,  after  the  same  amount  for  depreciation,  were  $10,000. 
Otto  H.  Falk,  the  receiver,  is  president  of  the  new  company. 
Other  officers  are;  Max  W.  Babb,  vice-president  and  general 
attorney:  L.  F.  Bower,  secretary,  and  F.  Woodland,  treas¬ 
urer.  All  are  Milwaukee  men  and  were  officers  of  the  for¬ 
mer  company. 

Trump  Manufacturing  Company  Not  Seriously  Affected 
by  the  Floods. — J.  F.  Trump,  Jr.,  of  the  Trump  Manufac¬ 
turing  Company,  Springfield,  Ohio,  hydraulic  engineer  and 
manufacturer  of  water-power  machinery,  says  that  state¬ 
ments  that  Springfield,  Ohio,  and  its  manufacturing  estab¬ 
lishments  suffered  severely  during  the  recent  floods  in  Ohio 
are  erroneous.  “Springfield  w'as  very  slightly  affected,’’  Mr. 
Trump  states,  “and  her  factories  are  operating  as  hereto¬ 
fore.  With  possibly  one  or  two  exceptions,  none  of  them 
was  obliged  to  close  even  temporarily.  Aside  from  a  short 
tlelay  in  receiving  mail,  our  company  experienced  no  embar¬ 
rassment  from  the  recent  disasters.  This,  with  slight  freight 
delays  due  to  the  washing  out  of  several  railroad  bridges 
outside  of  Springfield,  since  restored,  was  our  only  trouble.’’ 

New  Canadian  Plant  for  Analysis  and  Treatment  of  Feed 
Water. — Owing  to  the  rapid  growth  of  its  Canadian  busi¬ 
ness,  the  Dearborn  Chemical  Company,  of  Chicago,  which 
specializes  in  the  scientific  analysis  and  treatment  of  boiler- 
feed  water  for  railroad  and  stationary  plant  use,  has  organ¬ 


ized  a  Canadian  company  with  the  same  name  to  carry  on 
its  business  in  the  Dominion.  A  reinforced-concrcte  manu¬ 
facturing  plant,  which  with  its  equipment,  site,  etc.,  will 
represent  an  investment  of  more  than  $100,000  when  com¬ 
pleted,  is  now  in  course  of  erection  for  the  company  at 
West  Toronto.  A.  W.  Crouch,  who  has  been  affiliated  with 
the  Dearborn  company  for  fifteen  years,  and  during  eight 
of  these  has  been  district  manager  at  Pittsburgh,  in  charge 
of  a  number  of  branch  offices,  is  the  vice-president  and  gen¬ 
eral  manager  of  the  Canadian  company. 

Says  Motor  Business  Has  Been  Irregular  Since  First  of 
Year. — The  manager  of  one  of  the  well-known  motor  and 
generator  manufacturing  companies  in  the  East  made  the 
following  comment  this  week  upon  electrical  trade  condi¬ 
tions:  “While  the  last  part  of  the  year  1912  was  the  most 
prosperous  season  wc  ever  experienced  in  our  business,  and 
our  December  sales,  for  example,  w'ere  about  75  per  cent 
above  normal,  business  dropped  off  considerably  in  January 
and  we  did  only  the  normal  amount.  Business  was  poor  in 
February,  falling  to  25  per  cent  below  normal.  The  March 
volume  was  in  normal  proportions,  and  April  bids  fair  to 
be  10  per  cent  or  15  per  cent  better  than  March.’’ 

Cleveland  Orders  Equipment  for  Its  Municipal  Plant. — 
The  city  of  Cleveland,  Ohio,  has  awarded  a  contract  to  the 
C.  H.  Wheeler  Manufacturing  Company^  of  Philadelphia, 
Pa.,  for  surface  condensers  for  its  new  municipal  plant.  The 
initial  generating  equipment  of  the  latter  will  consist  of 
three  5000-kw  Allis-Chalmers  turbines.  The  Wheeler  con¬ 
densers  which  will  be  used  in  connection  with  these  will 
have  motor-driven  Mullan  patent  vacuum  pumps,  together 
with  motor-driven  centrifugal  circulating  and  hot-well 
pumps.  The  awarding  of  the  contract  was  based  to  a  large 
extent  upon  the  performance  and  low-maintenance  guaran¬ 
tees  given  by  the  condenser  company. 

San  Joaquin  Light  &  Power  Company  to  Enlarge  Its 
System. — J.  G.  White  &  Company,  43  Exchange  Place,  New 
York,  have  received,  through  their  San  Francisco  office,  a 
contract  for  doing  about  $1,250,000  of  construction  work 
upon  the  system  of  the  San  Joaquin  Light  &  Power  Com¬ 
pany.  of  Fresno,  Cal.  The  work  is  to  be  done  during  1913. 
The  improvements  include  additions  to  the  company’s  sta¬ 
tions  and  substations.  An  appraisal  of  the  properties  of  the 
San  Joaquin  company  was  made  by  J.  G.  White  &  Company 
last  year,  as  noted  in  these  columns  May  18,  1912. 

Will  Build  Hydroelectric  Plant  Near  Minneapolis. — Plans 
are  being  made  by  the  Northern  Mississippi  River  Power 
Company  for  the  erection  at  Coon  Rapids,  on  the  Mississippi 
River,  near  Minneapolis,  of  a  hydroelectric  station  which  is 
to  have  an  initial  rating  of  10,500  hp.  The  Northern  Missis¬ 
sippi  company,  which  was  formed  recently,  is  a  subsidiary 
of  the  Northern  States  Power  Company,  Chicago.  When 
the  plant  is  completed  it  will  be  leased  for  a  term  of  forty- 
eight  years  to  the  Minneapolis  General  Electric  Company. 

Conditions  Excellent  in  the  Transformer  Business. — Dis¬ 
cussing  the  transformer  business,  R.  J.  Bingay,  of  the  Pitts¬ 
burgh  Transformer  Company,  said  this  week:  “Business 
conditions  are  excellent  with  us  and  have  been  for  a  long 
time.  If  our  orders  indicate  anything  as  to  general  trade 
conditions,  we  believe  that  there  is  no  slacking  up  of 
general  business.  We  have  never  seen  such  excellent  con¬ 
ditions  existing  in  the  transformer  business  before.  Col¬ 
lections  are  good  and  sales  enormous.’’ 

Crocker-Wheeler  Company  Reports  Good  Business. — 
According  to  the  Crocker-Wheeler  Company,  Ampere,  N.  J., 
demand  for  electrical  machinery  continues  to  be  brisk  and 
has  not  been  affected  by  the  prospects  of  downward  revision 
of  the  tariff.  As  a  result  of  the  floods  in  the  Middle  West 
the  company  has  received  many  rush  orders. 
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Electrical  and  Mechanical  Equipment  of  Great  Northern 
Railway  Station  in  Minneapolis. — Contracts  have  been 
awarded  by  Neiler,  Rich  &  Company,  of  Chicago,  engineers 
for  Charles  S.  Frost,  the  architect,  for  much  of  the  lighting, 
heating  and  power  equipment  for  the  passenger  station  of 
the  Great  Northern  Railway  Company  now  under  construc¬ 
tion  on  Hennepin  Avenue,  opposite  High  Street,  in  Minne¬ 
apolis.  A  power  house  will  be  built  on  the  premises  and  will 
contain  three  300-hp  Edgemoor  water-tube  boilers  each 
equipped  with  a  Foster  superheater  made  by  the  Power  Spe¬ 
cialty  Company.  Each  boiler  will  be  fired  by  a  Murphy 
automatic  furnace.  The  coal  and  ash-handling  machinery 
in  the  power  house  will  be  supplied  by  the  Webster  Manu¬ 
facturing  Company,  while  Henry  R.  Worthington  has  the 
contract  for  the  condensing  apparatus.  There  will  be  three 
Buckeye  reciprocating  engines,  the  largest  one  of  the  cross¬ 
compound,  horizontal  type  and  two  simple  engines  of 
smaller  size.  Three  250-volt,  direct-current  generators  will 
be  driven  by  these  engines.  The  largest  generator  will  be 
of  250-kw  rating  and  each  of  the  others  of  150-kw  rating. 
All  of  these  units  will  turn  at  150  r.p.m.  The  generators 
and  two  balancer  sets,  as  well  as  a  number  of  electric  motors 
for  use  throughout  the  power  house  and  railway  station,  will 
be  supplied  by  the  Sprague  Electric  Works  of  General 
Electric  Company.  These  motors  include  those  operating 
the  coal  and  ash-handling  machinery  and  the  fans  used  for 
the  ventilating  system.  The  contract  for  wu'ring  the  entire 
station  building,  which  has  been  awarded  to  the  Minneapolis 
Electric  Equipment  Company,  includes  the  conduit  and 
wiring  as  well  as  the  transmission  circuits  from  the  power 
house  to  the  distributing  room  in  the  basement  machinery 
room  of  the  station  building.  It  also  includes  the  distribu¬ 
tion  switchboard,  telegraph  and  telephone  conduits  and  fix¬ 
tures  other  than  those  in  the  public  rooms  of  the  station. 
The  heating  and  ventilating  contract  has  been  awarded  to 
the  Mehring  &  Hanson  Company,  of  Chicago.  This  con¬ 
tract  includes  also  the  house  pumps  for  the  circulating  of 
flrinking  water  and  the  hot-water  circulating  pumps.  These 
are  Worthington  pumps  and  are  to  be  driven  by  Sprague 
motors.  The  refrigerating  machine  to  cool  the  drinking 
water  will  be  furnished  by  the  Kroeschell  Brothers’  Ice  Ma¬ 
chine  Company,  of  Chicago,  and  will  be  driven  by  a  25-hp 
Sprague  motor.  A  stationary  vacuum-cleaning  plant  will 
be  driven  by  a  lo-hp  motor.  Arrangements  have  been  made 
for  charging  the  batteries  of  electric  baggage  trucks,  which 
are  now  used  in  several  modern  railway  stations.  R.  Rudd 
is  the  chief  engineer  of  the  Great  Northern  Railway  Com¬ 
pany  and  has  general  supervision  of  the  erection  of  the 
new  station.  J.  D.  Mason  is  looking  after  the  details  of  the 
work  for  Mr.  Budd. 

Electric  Service  Supplies  Company  Busy. — J.  V.  E.  Titus, 
second  vice-president  of  the  Electric  Service  Supplies  Com¬ 
pany,  Philadelphia,  manufacturer  of  railway  material  and 
electrical  supplies,  said  this  week  that  never  before  in  the 
history  of  the  company  have  business  conditions  been  as 
satisfactory  as  they  have  since  the  first  of  this  year. 
“Since  Jan.  i,”  he  said,  “our  business  has  been  approxi¬ 
mately  35  per  cent  greater  than  that  in  the  corresponding 
period  of  any  previous  year,  and  we  see  but  few  signs  of 
slackening  of  activity.  Our  lightning-arrester  business, 
which  is  our  most  important  business  with  the  electric¬ 
lighting  field,  has  been  particularly  good  this  year.  We 
booked  orders  up  to  April  i  for  more  than  twice  as  many 
lightning  arresters  as  have  been  sold  by  us  in  a  like  period. 
Our  last  year’s  business  in  this  particular  line  was  42  per 
cent  greater  than  in  any  previous  year,  and  as  a  result  we 
are  having  some  trouble  to  make  shipments  as  promptly 
as  customers  could  desire.  Our  whole  trouble,  however, 
has  been  in  getting  materials,  as  our  facilities  are  ample  to 
take  care  of  practically  any  demand.  Materials  are  now 
coming  in  nicely.  All  of  our  manufactured  lines  are  par¬ 
ticularly  active  at  the  present  time.’’ 

General  Electric  Doing  a  Record  Business. — If  the  rate  at 
which  new  business  is  being  placed  with  the  General  Elec¬ 
tric  Company  is  maintained  during  the  rest  of  the  year  the 
total  business  of  the  company  in  1913  will  show  a  large 
increase  over  that  in  1912,  which  was  the  largest  in  the  his¬ 
tory  of  the  company.  During  the  three  months  ended 
March  31,  1913,  incoming  orders  were  at  the  rate  of  $129,- 
000,000  for  the  year,  as  compared  with  $102,000,000  in  the 
year  ended  Dec.  31,  1912.  Several  unusually  large  orders 


were  received  by  the  company  during  January  and  Febru¬ 
ary.  One  of  these  orders  called  for  $4,000,000  of  equipment 
for  use  in  .\ustralia.  Owing  to  the  large  increase  in  its 
business,  the  company  has  found  it  necessary  to  formulate 
plans  for  enlarging  its  manufacturing  facilities.  Many  of 
the  departments  are  now  booked  six  to  eight  months  ahead. 
These  plans  include  the  erection  of  a  new  lamp  factory  at 
East  Boston,  Mass.,  and  large  expansion  of  the  facilities 
at  Pittsfield,  Mass.,  where  the  number  of  employees  will  be 
increased  in  the  next  two  years  from  6000  to  11,000.  Over 
$1,000,000  will  be  expended  upon  new  factory  facilities  this 
year  at  that  place.  The  transformer  business  of  the  com¬ 
pany  is  now  so  large  that  orders  are  being  taken  six  months 
ahead  of  deliveries. 

Westinghousc,  Church,  Kerr  &  Company's  Contracts. — 
Among  recent  contracts  awarded  to  Westinghouse,  Church, 
Kerr  &  Company,  10  Bridge  Street,  New  York,  was  one 
from  the  Central  Railroad  of  New  Jersey,  Communipaw, 
N.  J.  This  contract  calls  for  the  design  and  construction  of 
a  power  house,  134  ft.  by  92  ft.,  to  contain  equipment  with  a 
rated  output  of  1300  kw,  steel  water  tanks  and  cooling 
towers,  a  machine  shop  200  ft.  by  80  ft.,  a  storehouse  100 
ft.  by  60  ft.,  both  of  which  are  to  be  of  brick,  concrete  and 
steel;  a  90-ft.,  thirty-two-stall  concrete  roundhouse  and  a 
loo-ft.,  thirty-four-stall  roundhouse,  together  with  turn¬ 
tables,  concrete  coaling  stations,  a  sand  house  and  cinder 
pits.  contract  placed  with  the  same  engineers  by  the 
Moore  &  Thompson  Paper  Company.  Bellows  Falls,  Vt., 
calls  for  the  installation  of  hydraulic  equipment  and  a 
power-transmission  system.  For  the  Worcester  (Mass.) 
Electric  Light  Company,  Westinghouse.  Church,  Kerr  & 
Company  are  to  install  a  4500-kw  turbo-generator  and  two 
700-hp  boilers,  together  with  the  necessary  auxiliaries. 

Manufacturing  Concerns  Increasing  Their  Electrical 
Equipment. — Winslow'  &  Company,  of  Portland,  Me.,  have 
arranged  to  install  additional  equipment  for  electric  drive 
in  their  brick  plant.  The  new  apparatus  includes  a  312-kva 
generator  with  a  15-kw  exciter  and  switchboard,  together 
with  six  motors  ranging  from  15  hp  to  150  hp.  .411  of  the 
equipment  has  been  ordered  from  the  General  Electric  Com¬ 
pany.  The  Edison  Storage  Battery  Company,  Orange,  N.  J.. 
has  placed  an  order  with  the  same  manufacturer  for  addi¬ 
tional  power-station  equipment.  This  order  includes  two 
500-kw  rotary  converters,  tw'o  200-kw.  three-unit,  four- 
bearing  motor-generator  sets,  four  250-kva  transformers 
and  a  quantity  of  switchboard  apparatus.  .Another  manu¬ 
facturing  concern  which  has  made  plans  to  place  electric- 
drive  equipment  in  operation  is  the  Pittsburgh  (Pa.)  Screw 
&  Bolt  Company,  which  has  ordered  a  loo-kw,  two-unit, 
three-bearing  motor-generator  set  and  sixteen  motors  rang 
ing  from  5  hp  to  50  hp  from  the  General  Electric  Company. 

City  of  Portland  (Ore.)  Sues  for  Share  of  Lighting  Com¬ 
panies’  Receipts. — The  city  of  Portland.  Ore.,  is  suing  the 
Portland  Railway,  Light  &  Power  Company  and  the  Port¬ 
land  Gas  &  Coke  Company  for  a  3  per  cent  tax  on  gross 
receipts  and  asserts  that  the  first-named  lighting  company  is 
selling  electrical  energy  without  having  a  franchise.  This  is 
the  second  time  the  city  has  sued  the  companies  for  a  share 
of  their  gross  receipts.  The  companies  are  opposing  the 
suits  on  the  ground  that  the  city’s  charter  gives  it  no  author¬ 
ity  to  impose  an  occupation  tax. 

Refinancing  Plan  for  Northern  Colorado  Power  Company. 
— In  order  to  care  for  securities  maturing  May  i,  plans  are 
being  made  for  a  reorganization  of  the  Northern  Colorado 
Power  Company,  Denver,  Col.  An  issue  of  $853,000  in  notes 
falls  due  at  that  time,  and  although  the  company’s  earnings 
are  fair,  it  will  be  necessary  to  arrange  new  financing  to  the 
amount  of  about  $1,000,000  to  meet  the  notes.  A  committee 
is  at  work  on  a  financing  plan  which  is  to  be  submitted  to 
the  stockholders  at  a  meeting  on  April  24. 

Award  Contract  for  Large  Canadian  Hydroelectric  De¬ 
velopment. — Fraser,  Brace  &  Company,  contractors,  1328 
Broadway,  New  York,  have  been  awarded  a  contract  to  con¬ 
struct  a  three-million-dollar  hydroelectric  development  for 
the  Cedar  Rapids  Manufacturing  &  Power  Company, 
Montreal,  Que. 

Pacific  Gas  &  Electric  Directors  and  Officers  Re-elected. — 
.411  directors  and  officers  of  the  Pacific  Gas  &  Electric  Com¬ 
pany  were  re-elected  at  the  annual  meeting  and  an  issue  of 
$5,000,000  6  per  cent  debentures  was  approved. 
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Philadelphia  Electric  Made  a  Satisfactory  Showing  in 
1912. — The  report  of  the  Philadelphia  Electric  Company  for 
the  year  ended  Dec.  31,  1912,  shows  gross  earnings  of 
$7,051,497,  which  represents  an  increase  of  $556,740  over  the 
receipts  of  the  preceding  year.  Net  income  was  $1,666,189, 
an  increase  of  $257,458,  and  the  surplus  for  the  year  was 
$691,520,  which  is  $182,513  in  excess  of  that  for  1911,  At 
the  end  of  1912  there  were  45,127  consumers  of  electrical 
energy  upon  the  books  of  the  company,  an  increase  of 
6476  for  the  year.  The  total  commercial  connected  load 
on  Dec.  31,  1912,  in  50-watt  equivalents  was  2,839,884,  an 
increase  of  359,981,  as  compared  with  that  at  the  end  of  the 
year  1911.  In  addition  to  supplying  the  foregoing  cus¬ 
tomers,  the  company  is  also  furnishing  20,800  hp  of  electri¬ 
cal  energy  to  street  railway  companies.  In  the  Electrical 
World  for  April,  page  711,  in  an  item  discussing  the  plans 
of  the  Pennsylvania  Railroad  to  electrify  its  main  line  from 
Philadelphia  to  Paoli,  it  was  stated  that  the  railroad  com¬ 
pany  would  buy  energy  locally,  at  least  for  the  next  few 
years.  President  McCall  of  the  Philadelphia  Electric  Com¬ 
pany  said  last  week,  in  reply  to  a  question  as  to  the  prob¬ 
ability  of  his  company  supplying  the  necessary  energy  to 
the  Pennsylvania  Railroad:  “I  am  inclined  to  think  the 
prospects  are  rather  bright.”  In  his  report  to  the  stock¬ 
holders  he  said  in  part:  “The  increase  in  the  general  busi¬ 
ness  is  gratifying,  especially  when  we  consider  the  reduc¬ 
tions  made  in  the  downtown  districts  and  to  the  city  by  the 
Philadelphia  company.  The  increased  business  in  the  terri¬ 
tory  in  which  the  reduced  rates  are  applicable  has  almost  met 
the  reductions  in  receipts,  and  we  believe  it  will  all  be  made 
up  in  a  few  months.  We  feel  that  the  policy  adopted  in 
the  past  of  voluntarily  reducing  rates  and  improving  terms 
and  conditions  is  a  sound,  practicable  policy  which  should 
be  continued  whenever  it  is  found  possible.  We  made  a 
reduction  to  the  city  in  the  price  of  street  lighting  for  the 
year  1913  amounting  to  $42,726  on  the  number  of  lamps 
erected  Jan.  i,  1913.  During  the  present  year,  your  Philadel¬ 
phia  company  will  remove  one  old-type  engine  and  gen¬ 
erator.  and  will  install  new  turbo-generators  which  will 
give  additional  generating  capacity  of  30,000  kw.  Plans 
are  now  being  prepared  for  the  construction  of  a  further 
addition  to  the  Christian  Street  Station,  to  include  turbo¬ 
generators  aggregating  50,000  kw  in  rated  output.  This  latter 
installation  should  be  completed  by  the  fall  of  1914  and  will 
enable  your  Philadelphia  company  at  that  time  to  meet 
any  increased  demands  for  general  business  or  the  require¬ 
ments  of  other  utility  or  railroad  companies.”  All  the  re¬ 
tiring  directors  were  re-elected  at  the  annual  meeting. 

Chicago  Partnership  Receipts  from  Street-Railway  Oper¬ 
ation. — By  the  terms  of  the  ordinances  under  which  the 
Chicago  street-railway  companies  are  operating,  the  city  is 
entitled  to  55  per  cent  of  the  “net  divisible  receipts.”  The 
amounts  which  have  just  been  paid  to  the  city,  through  this 
arrangement,  for  the  year  ended  Jan.  31,  1913,  were  $1,413,- 
404  from  the  Chicago  Railways  Company  and  $1,116,588 
from  the  Chicago  City  Railway  Company.  The  total  re¬ 
ceipts  from  this  source  were  $2,529,992  for  the  year  men¬ 
tioned,  and  for  the  six  years  these  ordinances  have  been  in 
operation  the  payments  have  amounted  to  $10,326,391.  The 
amount  turned  over  by  the  Chicago  Railways  Company  for 
the  year  1912-1913  was  72  per  cent  more  than  for  the  pre¬ 
ceding  year,  while  the  increase  in  the  payment  from  the 
Chicago  City  Railway  Company  was  6.5  per  cent.  Under 
the  law  the  city  must  use  this  money  for  street-railway  pur¬ 
poses,  such  as  creating  a  fund  for  purchasing  the  properties 
or  building  subways. 

Interstate  Public  Service  Company  Enlarges  Its  Hold¬ 
ings. — The  Interstate  Public  Service  Company,  of  Indian¬ 
apolis,  which  is  the  holding  company  for  Insull  properties 
in  Indiana,  has  purchased  the  electric-lighting  and  street- 
railway  systems  of  the  Central  Indiana  Lighting  Company, 
of  Columbus,  Ind.,  and  is  planning  to  acquire  other  prop¬ 
erties  in  the  same  State.  In  accordance  with  plans  for 
consolidating  all  of  the  Indiana  properties  controlled  by  it. 
the  Interstate  Public  Service  Company  has  increased  its 
capital  stock  from  $3,000,000  to  $8,000,000. 

Combine. Lighting  Companies  in  the  Pittsburgh  District. — 
The  Duquesne  Light  Company,  Pittsburgh,  which  is  owned 
by  the  Philadelphia  Company,  of  Pittsburgh,  has  taken  over 
a  number  of  lighting  companies  in  Allegheny  County,  Pa. 


The  merger  includes  the  following  concerns:  The  i’itts- 
burgh  City  Light  &  Power  Company,  the  Knoxville  Electric 
Company,  St.  Clair  Electric  Company,  Mount  Oliver  Elec¬ 
tric  Light  Company,  Carrick  Light  Company,  Baldwin 
Township  and  Mount  Lebanon  Township  Electric  Light 
Companies. 

American  Cities  Company’s  Gains. — The  report  of  the 
American  Cities  Company,  New  Orleans,  for  the  year  ended 
Feb.  28,  1913,  shows  net  profits  of  $1,785,843.  This  repre¬ 
sents  an  increase  of  $174,108  over  those  in  the  preceding 
year.  After  payment  of  preferred  dividends,  there  was  a 
balance  equal  to  3.4  per  cent  on  the  common  stock,  as  com¬ 
pared  with  2.3  per  cent  on  the  same  amount  of  stock  in 
the  preceding  year.  The  income  account  shows  earnings 
on  shares  owned  of  $2,285,843,  an  increase  of  $174,108;  net 
earnings  after  charges  of  $1,785,843,  and  a  balance  after 
preferred  dividends  of  $552,633,  an  increase  of  $174,108. 

Approve  Reorganization  Plan  for  Michigan  Lake  Superior 
Power  Company. — The  reorganization  committee  for  the 
Michigan  Lake  Superior  Power  Company,  Sault  Ste.  Marie, 
Mich.,  has  approved  and  adopted  a  plan  for  the  reorganiza¬ 
tion  of  that  company  and  has  notified  holders  of  certificates 
of  deposit  under  the  bondholders’  agreement  dated  May  29. 
1908,  that  written  notice  of  dissent  from  the  plan  may  be 
filed  with  the  depositaries  on  or  before  May  12,  1913. 

Havana  Company  Increases  Its  Common  Dividend  Rate. 
— The  Havana  Electric  Railway,  Light  &  Power  Company 
has  declared  a  semi-annual  dividend  of  $2.75  a  share  on  its 
common  stock.  This  is  an  increase  of  50  cents  a  share  over 
the  previous  dividend.  The  regular  semi-annual  dividend 
of  $3  a  share  on  the  preferred  stock  has  also  been  declared. 

Springfield  (Ohio)  Company  to  Issue  Bonds. — The  Ohio 
Public  Service  Commission  has  authorized  the  Springfield 
(Ohio)  Light,  Heat  &  Power  Company  to  issue  $350,000 
general  refunding  bonds.  The  company  asked  permission  to 
issue  bonds  to  the  amount  of  $850,000. 

Tennessee  Utility  Property  Sold. — The  Watauga  Power 
Company,  of  Elizabethton,  Tenn.,  has  been  purchased  by 
Henry  L.  Doherty  &  Company,  60  Wall  Street,  New  York 
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Dr.  Albert  C.  Crchore  will  sail  from  New  York  on  April 
26  to  spend  about  two  months  in  England. 

Mr.  Fred  B.  Philbrick  is  the  new  manager  and  contract 
agent  of  the  New  Market  (N.  H.)  Electric  Company. 

Mr.  E.  S.  Jefferies  has  been  appointed  electrical  engineer 
of  the  Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Mr.  Alex.  Speer  has  recently  been  appointed  general 
superintendent  of  the  McCook  (Neb.)  Electric  Company. 

Mr.  E.  Lowndes  Rhett  has  been  elected  second  vice-presi¬ 
dent  and  a  director  of  the  Federal  Utilities,  Inc.,  New  York. 

Mr,  L.  E.  Best  has  succeeded  Mr.  H.  R.  Holdeman  as 
manager  of  the  O’Neill  Light  &  Power  Company,  O’Neill, 
Neb. 

Mr.  George  M.  Mills  has  been  appointed  district  manager 
of  the  Goldfield  plant  of  the  Nevada  California  Power  Com¬ 
pany. 

Mr.  Harry  T.  McDevitt  has  been  appointed  treasurer  and 
manager  of  the  Ocean  City  Electric  Light  Company,  Ocean 
City,  N.  J. 

Mr.  H.  H.  Johnson  has  succeeded  Mr.  B.  C.  Robinson  as 
general  manager  of  the  municipal  electric  lighting  plant  at 
Clarkson,  Neb. 

Mr.  M,  J.  Howe  has  succeeded  Mr.  E.  V.  Lombard  as 
superintendent  of  the  municipal  electric-lighting  plant  at 
Lake  City,  Minn. 

Mr.  G.  G.  Sawyer  has  been  appointed  manager  and  Mr. 
E.  N.  Bonden  superintendent  of  the  new  electric-lighting 
plant  at  Annandale,  Minn. 

Mr.  Jacob  B.  Walter,  after  five  years’  superintendency 
of  the  municipal  electric-light  plant  at  Augusta,  Ky.,  has 
retired  from  active  business. 

Mr.  Henry  H.  Berg  has  recently  been  appointed  to  the 
new  office  of  superintendent  of  the  municipal  lighting  and 
•water  plant  at  Orange,  N.  J. 

Mr.  W.  H.  Johnson,  first  vice-president  of  the  Philadel¬ 
phia  Electric  Company,  has  been  elected  a  member  of  the 
board  of  directors  of  that  company. 

Mr.  John  T.  Brady,  treasurer  of  the  Denver  Gas  &  Elec¬ 
tric  Light  Compaii)'.  Denver,  Col.,  is  confined  to  his  room 
by  a  severe  nervous  breakdown  due  to  overwork. 

Mr.  A.  G.  Sangster,  formerly  electrical  superintendent  at 
Saskatoon,  Sask.,  has  opened  an  office  in  that  city  as  con¬ 
sulting  engineer  on  electrical  and  hydraulic  work. 

Mr.  Paul  Pracht  has  succeeded  Mr.  W.  A.  Hill  as  man¬ 
ager  of  the  municipal  electric-lighting  i)lant  at  South  Still¬ 
water,  Minn.,  adding  the  duties  of  superintendent. 

Mr.  R.  J.  Smith,  formerly  with  J.  G.  White  &  Company, 
Inc.,  New  York  City,  has  been  appointed  chief  engineer  of 
the  Tri-City  Railway  &  T.ight  Company,  Davenport,  la. 

Mr.  W.  S.  Dickerson  has  assumed  the  management  of  the 
power  development  for  the  Big  Falls  Manufaetttring  Com¬ 
pany,  Big  Falls.  Minn.,  which  is  now  under  cc^nstruction. 

Mr.  David  Riepc  is  the  new  manager  and  superintendent 
of  the  municipal  water  and  lighting  plant  at  Higginsville, 
Mo.,  a  position  previously  occupied  by  Mr.  Frank  Monser. 

Mr.  Kenneth  Myers  now  combines  the  duties  of  secretary, 
treasurer  and  manager  for  the  Gallup  (N.  M.)  Electric 
Light  Company,  having  succeeded  Mr.  George  W.  Burgess. 

Mr.  William  Marconi  has  been  presented  with  the  Grand 
Cross  of  the  Order  ot  the  Crown  of  Italy  for  his  work  in 
organizing  the  wireless  system  in  the  Italian-Turkish  war. 

Mr.  Howard  L.  Rcichart  was  on  .-\pril  2  appointed  assist¬ 
ant  secretary  of  the  Rochester  Railway  &  Light  Company, 
with  headquarters  in  the  Grand  Central  Terminal,  New 
York  City. 

Mr,  Otto  Snyder  has  been  appointed  assistant  superin¬ 
tendent  of  the  Houghton  County  Electric  Light  Company 
of  Houghton.  Mich.,  and  will  assume  charge  of  the  Hough¬ 
ton  division. 

Mr.  John  H.  Smith  has  resigned  his  position  as  commer¬ 
cial  engineer  of  The  Milwaukee  (Wis.)  Electric  Railway  & 
Light  Company  to  engage  in  consulting  engineering  work 
in  Milwaukee. 


Mr.  T.  C.  O’Hearn,  city  electrician  of  Cambridge,  Mass., 
was  presented  with  a  gold  badge  on  .\pril  7  by  friends  in 
the  local  department,  in  recognition  of  his  ten  years’  service 
at  Cambridge. 

Mr.  H.  E.  Sherman  has  joined  the  San  Francisco  sales 
force  of  the  Crocker-Wheeler  Company,  having  recently 
resigned  his  position  with  the  Great  Western  Power  Com¬ 
pany  at  Oakland. 

Mr.  W,  H.  Tees  has  resigned  as  chief  electrician  of  the 
Canadian  Consolidated  Rubber  Company,  Montreal.  Que., 
and  is  now  assistant  superintendent  of  the  Sayer  Electric 
Company  of  Montreal. 

Mr.  Elmer  Iverslin  has  succeeded  Mr.  P.  B.  Renther  as 
chief  engineer  of  the  municipal  electric-lighting  plant  at 
Belgra<le,  Minn.,  and  has  in  addition  taken  on  the  duties  of 
manager  and  superintendent. 

Mr.  H.  H.  Chilson  has  become  superintendent  of  the 
municipal  electric-lighting  plant  at  Buffalo,  Minn.,  succeed¬ 
ing  Mr.  A.  E.  Anderson  in  that  office.  Mr.  Anderson  re¬ 
mains  as  engineer  of  the  plant. 

Mr.  W.  A.  Layman,  of  the  Wagner  Electric  Manufactur¬ 
ing  Company,  St.  Louis,  Mo.,  was  elected  president  of  the 
National  Metal  Trades  Association  at  its  fifteenth  annual 
convention  held  in  New  York,  April  9. 

Mr.  C.  E.  McFarland,  formerly  vice-president  and  general 
manager  of  the  Nebraska  Telephone  Company,  has  become 
associated  with  the  Pacific  Telephone  &  Telegraph  Com¬ 
pany,  succeeding  Mr.  C.  C.  Bradley,  resigned. 

Mr.  Carl  A.  Lohr,  electrical  engineer  of  the  New'  York 
office  of  the  Siemens-Halske  A.  G.  and  Siemens-Schuckert- 
w'erke  G.  m.  b.  H.,  has  been  transferred  to  the  patent  de¬ 
partment  of  the  company  in  Berlin,  Germany. 

Mr.  M.  J.  Shugrue,  recently  appointed  assistant  engineer 
of  the  engineering  department  of  the  Edison  Electric  Il¬ 
luminating  Company  of  Brooklyn,  was  formerly  chief  engi¬ 
neering  draftsman  for  the  company.  His  successor  in  this 
position  will  be  Mr.  E.  B.  Rannells. 

Mr.  Herbert  C.  Porter,  for  tw'o  years  commercial  agent 
for  the  Montgomery  (.Xla.)  Light  &  Water  Power  Com¬ 
pany,  was  the  guest  at  a  farewell  dinner  tendered  by  Mont¬ 
gomery  friends  upon  his  removal  to  St.  Joseph,  Mo.,  to 
take  up  new'  w'ork  with  the  Doherty  interests. 

Mr.  Oscar  Sorenson  is  superintendent  of  the  Citizens’ 
Light,  Heat  &  Power  Company,  of  Canby,  Minn.  Through 
an  error  Mr.  Sorenson’s  location  was  recently  given  in  this 
column  as  Cass  Lake,  Minn.  For  the  company  at  that  place 
Mr.  Heber  L.  Hartley  is  secretary,  treasurer  and  manager. 

Mr.  'William  Kruse  has  been  appointed  general  manager 
of  the  Northumberland  County  Gas,  Light  &  Power  Com¬ 
pany,  of  Sunbury,  Pa.,  whose  system  serves  seven  cities 
and  towns  in  the  Susquehanna  River  Valley.  Mr.  Kruse 
was  formerly  superintendent  of  Public  Works  at  Vineland. 
N.J. 

Mr.  R.  W.  Hemphill,  Jr.,  manager  of  the  Washtenaw' 
division  of  the  Eastern  Michigan  Edison  Company,  which 
serves  Ann  Arbor,  Ypsilanti  and  other  nearby  towns,  is  a 
candidate  for  member  of  the  Michigan  Board  of  .Agriculture. 
Mr.  Hemphill  is  a  past-president  of  the  Michigan  Section  of 
the  National  Electric  Light  .Association. 

Mr.  William  E.  Hodge  has  been  appointed  deputy  super¬ 
intendent  of  street  lighting,  Springfield,  Mass.  Mr.  Hodge 
is  a  graduate  of  the  Massachusetts  Institute  of  Technology 
and  has  w'orked  for  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  the  Boston  Elevated  Railway  Company 
and  the  New  England  Telegraph  &  Telephone  Company. 

Mr.  M.  H.  Bennett,  chairman  of  the  Brooklyn  Company 
Section  of  the  N.  E.  L.  A.,  and  assistant  superintendent  of 
the  meter  department  of  the  Edison  Electric  Illuminating 
Company  of  Brooklyn,  has  severed  his  connection  with  the 
latter  company  and  accepted  the  position  of  research  engi¬ 
neer  of  the  Scovill  Manufacturing  Company,  Waterbury, 
Conn. 

Mr.  F.  W.  Humphreys  has  resigned  as  general  manager 
of  the  Pontiac  Power  Company,  of  Pontiac,  Mich.,  after 
having  been  in  charge  of  these  local  plants  for  the  past 
fourteen  iponths.  He  leaves  to  do  consulting  work  for 
various  corporations  in  Eastern  Michigan,  and,  although 
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continuing  to  reside  in  Pontiac,  will  open  an  office  in 
Detroit. 

Mr.  Charles  L.  Clarke,  who  was  one  of  Edison’s  earliest 
associates  in  the  introduction  of  the  direct-current  system 
and  who  has  been  more  recently  connected  with  the  legal 
bureau  in  New  York,  has  been  appointed  consulting  engi¬ 
neer  to  the  General  Electric  Company  as  associate  with 
Dr.  Steinmetz.  Mr.  Clarke  will  make  his  headquarters  at 
Schenectady. 

Mr.  J.  A.  Patten,  who  has  been  appointed  engineer  for  the 
La  Crosse  (Wis.)  Gas  &  Electric  Company,  was  formerly 
engineer  and  manager  for  the  Winona  (Minn.)  Gas  Light 
&  Coke  Company.  He  has  also  been  stationed  at  Saginaw, 
Mich.,  Manitowoc,  Wis.,  Holland,  Mich.,  and  Salt  Lake 
City,  Utah.  The  La  Crosse  company  is  planning  to  rebuild 
l)()th  its  electric  and  gas  plants. 

Prof.  Henry  H.  Norris,  of  the  department  of  electrical 
engineering,  Cornell  L  mversity,  and  secretary  of  the  So¬ 
ciety  for  the  Promotion  of  Engineering  Education,  is  de¬ 
voting  a  leave  of  absence  to  a  special  investigation  of  engi¬ 
neering  books  in  all  fields  for  the  McGraw-Hill  Book  Com¬ 
pany,  New  York.  His  work  will  cover  both  college  te.xt- 
books  and  general  technical  reference  books. 

Mr.  Frank  G.  Bolles,  at  one  time  commercial  engineer  of 
the  Allis-Chalmers  Company  and  later  with  the  Reliance 
Engineering  &  Equipment  Company,  has  been  appointed 
by  the  Department  of  Commerce  as  commercial  agent  to 
investigate  trade  conditions  abroad.  Mr.  Bolles,  who  was 
at  one  time  secretary  of  the  Manufacturers’  Association  of 
Racine,  Wis.,  has  made  a  special  study  of  trade  conditions 
and  has  made  other  trips  abroad  upon  similar  missions. 
Mr.  Bolles  will  probably  be  absent  in  Europe  for  a  number 
of  months. 

Mr.  E.  H.  McHenry  has  resigned  as  vice-president  of  the 
New  York,  New  Haven  &  Hartford  Railroad  and  as  vice- 
president  of  the  Connecticut  Company  and  other  affiliated 
companies.  He  has  had  charge  of  engineering,  maintenance 
and  construction  work  of  the  New  York,  New  Haven  & 
Hartford  Railroad,  including  the  original  electrification 
work  between  New  York  and  Stamford  and  the  e.xtension 
of  the  electric  zone  from  Stamford  to  New  Haven,  which 
work  is  now  under  way.  Mr.  McHenry’s  resignation  takes 
efiFect  on  May  i. 

Mr,  Frederic  W.  Hild,  general  manager  of  the  Portland 
(Ore.)  Railway,  Light  &  Power  Company,  has  been  elected 
president  of  the  Pacific  Coast  Electric  Railway  .Association, 
which  was  organized  at  San  Francisco,  Cal.,  .April  i,  1913. 
Mr.  Hild,  who  was  educated  at  Union  College,  Schenec¬ 
tady,  was  for  a  time  connected  with  the  General  Electric 
Company  and  was  afterward  assistant  general  manager  and 
chief  engineer  of  the  Havana  (Cuba)  Electric  Railway. 
While  with  the  General  Electric  Company  Mr.  Hild  as¬ 
sisted  in  the  rehabilitation  work  carried  out  by  the  Twin 
City  Rapid  Transit  Company,  the  Kansas  City  Railway  & 
Light  Company  and  the  Chicago  Edison  Company. 

Mr,  E.  C.  Deal,  general  manager  of  the  Augusta-.Aiken 
Railway  &  Electric  Company,  Augusta,  Ga.,  has  been  elected 
a  vice-president  of  the  company.  Mr.  Deal,  w'ho  is  a  native 
of  .Atlanta,  obtained  his  early  experience  in  the  utility  field 
with  the  Georgia  Electric  Light  Company,  now  the  Georgia 
Railway  &  Power  Company.  He  subsequently  became  con¬ 
nected  with  properties  in  Baltimore.  Seattle,  Brockton  and 
Terre  Haute,  and  previous  to  becoming  connected  with  the 
.Augusta-Aiken  Railway  &  Electric  Company  was  manager 
of  the  North  Carolina  Public  Service  Company  at  Greens¬ 
boro,  N.  C.  For  a  time  Mr.  Deal  was  also  chief  engineer 
of  the  Gas  &  Electric  Company  of  Bergen  County,  N.  J. 

Mr.  E.  D.  Alexander  has  been  appointed  assistant  to  the 
president  of  the  Illinois  Northern  Utilities  Company,  with 
headquarters  in  Dixon,  Ill.  Mr.  Alexander  will  have  charge 
of  the  actual  operation  of  the  company,  w’hich  controls  a 
large  number  of  electrical  utilities  in  northwestern  Illinois. 
He  is  an  experienced  and  capable  electric-service  manager, 
and  for  a  number  of  years  w’as  vice-president  and  manager 
of  the  old  Englewood  Electric  Light  Company,  of  Chicago. 
Mr.  .Alexander  subsequently  became  connected  with  the 
Insull  group  of  electrical  utilities,  having  for  some  time 
served  with  the  North  Shore  Electric  Company,  and  also 
with  the  Illinois  Northern  Utilities  Company,  of  which  he  is 
now  put  in  active  charge. 


Obituary 


Rogers  V.  Scudder,  vice-president  and  general  manager 
of  the  Wesco  Supply  Company  of  St.  Louis  and  for  a  num¬ 
ber  of  years  well  known  in 
business  circles  in  that  city, 
committed  suicide  at  his  su¬ 
burban  home  in  Kirkwood 
on  .April  13.  It  is  surmised 
that  business  worries  caused 
a  mental  breakdown,  which 
must  be  looked  upon  as  the 
explanation  for  the  impulse 
that  led  the  unfortunate 
man  to  take  his  own  life. 
Mr.  Scudder  was  forty- 
four  years  old.  He  leaves 
a  widow  and  two  children. 
He  was  a  member  of  the 
Illuminating  Engineering 
Society,  the  Jovian  Order, 
the  St.  Louis  League  of 
Electrical  Interests  and 
other  electrical  societies. 
He  also  belonged  to  the  St.  Louis  Club  and  was  one  of  the 
directors  of  the  Society  for  Electrical  Development. 

Francis  B.  Badt,  who  died  on  April  12  after  a  protracted 
illness,  was  one  of  the  prominent  figures  in  electrical  en¬ 
gineering  and  business  circles  in  Chicago,  although  his  ac¬ 
tivities  had  been  curtailed 
of  late  by  impaired  health. 

He  was  born  in  St.  Peters¬ 
burg.  Russia,  Oct.  4.  1849. 

He  spent  a  large  portion  of 
his  early  life  in  Germany, 
however,  and  was  gradu¬ 
ated  from  the  Royal  Gym¬ 
nasium  of  Prussia.  He 
joined  the  artillery  corps  of 
the  Prussian  army  in  1868 
and  two  years  later  was 
graduated  from  the  Govern¬ 
ment  Military  .Academy. 

He  served  through  the 
Franco-Prussian  war  and  at 
its  conclusion  attended  the 
school  for  officers  of  artil¬ 
lery  and  engineers.  G'radu-  Francis  n.  badt 

ating  from  the  Imperial 

Technical  High  School  in  1872,  he  was  commissioned  lieu¬ 
tenant  of  artillery  in  the  German  army,  serving  under  the 
Minister  of  War  until  his  removal  to  the  United  States  in 
i88r.  For  services  during  the  Franco-Prussian  war  he 
received  the  decoration  of  the  Iron  Cross,  of  which  he 
was  justly  proud,  and  also  the  campaign  medal  of  the  Ger¬ 
man  army.  From  1881  to  1888  Lieutenant  Badt  was  super¬ 
intendent  of  the  construction  department  of  the  old  United 
States  Electric  Light  Company  of  New  York.  In  the  year 
last  mentioned  he  moved  to  Chicago  and  became  connected 
with  the  Western  Electric  Company.  The  following  year 
he  was  made  district  engineer  in  Chicago  of  the  United 
Edison  Manufacturing  Company.  In  1890  he  went  with  the 
Thomson-Houston  Electric  Company  and  was  made  man¬ 
ager  of  the  power  and  mining  department  of  the  Chicago 
office.  This  connection  lasted  until  the  Thomson-Houston 
Company  was  merged  into  the  General  Electric  Company 
in  1892.  From  1894  to  1897  Mr.  Badt  was  general  manager 
of  the  Siemens  &  Halske  Electric  Company  of  .America. 
He  then  organized  the  firm  of  F.  B.  Badt  &  Company, 
which  was  succeeded  about  two  years  ago  by  the  Badt- 
Westburg  Electric  Company,  of  which  the  decedent  was 
president.  This  company  is  the  Western  selling  agent  for 
the  Weston  Electrical  Instrument  Company  and  the  Ward- 
Leonard  Electric  Company.  Mr.  Badt  was  a  man  of  ability 
and  force  and  had  an  unusually  wide  acquaintance.  He 
was  a  member  of  the  American  Institute  of  Electrical  En¬ 
gineers,  the  Western  Society  of  Engineers  and  the  Electric 
Club  of  Chicago  as  well  as  the  Union  League  Club  of  Chi¬ 
cago  and  the  Midlothian  Country  Club.  In  former  years 
he  did  considerable  writing  for  the  technical  press  and  was 
the  author  of  several  handbooks. 
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Construction 


New  England 

GONIC,  N.  H. — The  (jonic  Mfg.  Co.  will  soon  begin  work  on  the  con¬ 
struction  of  a  1000-ft.  canal  in  connection  with  the  installation  of  a 
power  house  in  Conic. 

SALEM,  N.  H. — A  bill  has  been  introduced  to  the  State  Legislature 
asking  permission  to  incorporate  a  company  to  be  known  as  the  Salem  El. 
Lt.  Co.  for  the  purpose  of  generating  and  distributing  eletricity  for  lamps, 
heaters  and  motors  in  the  towns  of  Salem,  Hampstead,  Island  Pond, 
Windham  and  Atkinson,  and  if  necessary  to  erect  transmission  lines 
across  the  town  of  Derry  for  the  purpose  of  supplying  electricity  to  said 
towns.  The  incorporators  are:  Frank  P.  Woodbury,  Ernest  R.  Woodbury 
and  Fred  C.  Buxton,  of  Salem. 

WARREN,  N.  H. — The  Warren  Wtr.  &  Lt.  Co.  is  contemplating  extend¬ 
ing  its  electric-lighting  service  to  Wentworth,  provided  that  sufficient  pat¬ 
ronage  can  be  secured.  Edgar  S.  Carbee  is  treasurer  and  manager. 


BEINNINGTON,  VT.— Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect.  Treasury  Department,  Washington,  D.  C., 
until  May  15  for  installing  electric  conduits,  wiring  and  interior  lighting 
fixtures  for  the  United  States  post  office  building  at  Bennington,  Vt., 
in  accordance  with  plans  and  specifications,  which  may  be  obtained  from 
the  above  office  or  from  custodian  of  site.  O.  Wenderoth  is  supervising 
architect. 

AGAWAM,  MASS. — The  Amherst  Pwr.  Co.  has  purchased  the  prop¬ 
erty  of  the  Agawam  El.  Co.  from  the  Northern  Connecticut  Lt.  &  Pwr. 
Co.  The  Amherst  proposes  to  build  a  large  substation  here  as  soon 
as  the  transmission  lines  to  Feeding  Hills,  now  under  construction,  are 
completed.  The  initial  installation  of  the  substation  will  provide  for  5000 
kw,  with  provisions  to  increase  it  to  20,000  kw.  George  W.  Lawrence 
it  general  manager  and  F.  L.  Hunt  chief  engineer,  both  of  Greenfield. 

CONCORD,  MASS. — .At  the  annual  town  meeting  held  .April  7  it  was 
voted  to  issue  bonds  not  to  exceed  $15,000  to  purchase  and  install  a  new 
SOO-kva  turbo-generator  and  condenser  in  the  municipal  electric-light  plant. 
The  turbo-generator  will  replace  the  following  engine  unit,  which  will 
be  sold:  one  125-hp,  9-in.  by  17-in.  by  12-in.  tandem  compound  piston- 
valve  Harrisburg  engine  directly  connected  to  a  75-kw,  2200-volt,  60-cycle, 
two-pha.se,  300  r.p.ni.  Westinghouse  revolving-armature  generator.  The 
engine  is  fitted  with  a  speed-changing  device  for  synchronizing  the  gen¬ 
erator  and  adjusting  the  load.  For  further  information  address  A.  W. 
I.ee,  of  Concord,  manager. 

LENOX,  M.ASS. — At  a  town  meeting  held  recently  the  citizens  voted 
to  abolish  the  present  oil  lamps  and  to  contract  with  the  Lenox  El.  Co. 
to  install  electric  lamps  on  the  main  thoroughfares.  The  contract  is  for 
a  period  of  20  years  and  provides  for  75  lamps  of  32  cp,  at  $35  each  per 
year.  The  lamiw  will  be  maintained  by  underground  wires. 

MIDDLEBORO,  MASS. — At  a  recent  town  meeting  it  was  voted  not 
to  sell  the  municipal  electric-light  plant  and  to  discharge  the  committee 
appointed  to  negotiate  with  the  Edison  El.  Co.  of  Brockton  in  reference 
to  purchasing  the  municipal  plant. 

SPRINGFIELD,  MASS. — Plans  are  being  considered  by  the  city  for 
the  installation  of  an  electric-light  plant  to  furnish  electricity  for  lighting 
the  group  of  municipal  buildings  recently  completed. 

SPRINGFIELD,  MASS. — ^The  Amherst  Pwr.  Co.  has  applied  to  the 
State  Harbor  and  Land  Commission  for  permission  to  erect  wires  across 
the  Connecticut  River  from  West  Springfield  to  Springfield.  The  plans 
filed  with  the  commissioners  provide  for  the  erection  of  a  66,000-volt 
transmission  line  across  the  .Agawam  meadows  directly  across  the  river 
to  the  State  Street  station  of  the  United  El.  Lt.  Co.  E.  L.  Clark  is 
local  representative  of  the  company. 

TURNERS  FALLS,  MASS. — The  prudential  committee  of  the  Turners 
Falls  fire  district  is  contemplating  substituting  smaller  lamps  for  the 
street  arc  lamps  now  in  use.  The  five-year  contract  with  the  Franklin 
El.  Lt.  Co.  for  lighting  the  streets  will  soon  expire. 

WALES,  MASS. — The  town  of  Wales  has  voted  to  light  the  streets 
with  electricity  and  has  appropriated  $500  for  that  purpose. 

WORCESTER,  MASS. — Sealed  bids  will  be  received  by  the  trustees 
of  the  Worcester  State  .Asylum  until  May  5  for  the  construction  of  a 
number  of  buildings  at  the  Grafton  Colony.  The  general  construction, 
plumbing,  heating  and  electric  wiring  will  be  considered  as  separate  con¬ 
tracts.  Plans  and  specifications  may  be  seen  at  the  office  of  the  Fuller 
&  Delano  Co.,  architects,  44  Front  Street,  Worcester. 


Middle  Atlantic 

BREWERTON,  N.  Y. — Fred  J.  Auburn,  owner  of  the  Cicero  electric 
plant,  has  applied  to  the  Public  Service  Commission,  Second  District,  for 
permission  to  extend  his  transmission  lines  from  Cicero  to  Brewerton,  a 
distance  of  2  miles,  to  supply  electricity  for  street-lighting  and  commer¬ 
cial  purposes. 

BROOKLYN,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  super¬ 
intendent  of  school  buildings.  Department  of  Education,  corner  of  I’aik 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  nnlil  .April  28,  for  in¬ 
stalling  electrical  equipment  in  new  Public  School  99,  located  on  East  Ninth 


and  East  Tenth  Streets,  borough  of  Brooklyn.  Blank  ror'ms,  plans  and 
specifications  may  be  obtained  or  seen  at  the  office  of  the  superintendent 
and  also  at  the  branch  office,  131  Livingston  Street,  borough  of  Brooklyn. 

BUFF.ALO,  N,  Y, — Bids  will  be  received  until  April  30  by  the  State 
Hospital  Commission,  Capitol,  Albany,  for  construction  of  tuberculosis 
pavilion,  including  heating,  plumbing  and  electric  work;  addition  to 
bakery,  construction  and  plumbing  work;  remodeling  cold-storage  building, 
construction  and  electric  work,  at  the  Buffalo  State  Hospital,  Buffalo, 
N.  Y.  Flans  and  specifications  may  be  seen  and  blank  forms  of  proposals 
obtained  at  the  Buffalo  State  Hospital,  Buffalo,  and  at  the  office  of  Charles 
-A.  Sussdorff,  state  architect,  Capitol,  Albany.  T.  E.  McGarr  is  secretary 
of  commission. 

CORNING,  N.  Y. — The  Corning  Lt.  &  Pwr.  Co.,  recently  incorporated 
with  a  capital  stock  of  $500,000,  will  take  over  the  property  of  the 
Corning  Gas  &  El.  Co.  The  reorganized  company  will  erect  a  large 
power  plant  this  summer  of  sufficient  output  to  meet  the  growing  de¬ 
mands  in  both  Corning  and  Painted  Post.  The  present  power  plant  is 
leased  from  the  Corning  &  Painted  Post  St.  Ry.  Co. 

HUDSON,  N.  Y. — A  new  street-lighting  system  will  be  installed  in 
Hudson  to  be  ready  for  use  on  Sept.  12.  The  plans  call  for  850  new 
lamps  of  about  60  cp.  About  115  ornamental  standards  will  be  erected 
on  Seventh  Street;  each  standard  will  carry  two  lamps;  15  standards, 
carrying  three  lamps  each,  will  be  erected  in  Franklin  Park,  Promenade 
Hill  and  Public  Square.  The  remainder  of  the  lamps  will  be  erected  on 
the  present  poles.  The  -Albany  Southern  R.  R.  Co.  furnishes  the  street 
lighting  service. 

MALONE,  N.  Y. — Preparations  are  being  made  for  the  construction  of 
a  hydroelectric  power  development  at  Chasm  Falls  during  the  coming 
summer.  The  work  will  include  the  construction  of  concrete  dam,  power 
house  and  penstock,  which  will  be  3000  ft.  long  and  7  ft.  in  diameter. 
The  plant  when  completed  will  furnish  electricity  for  operating  the  mills 
of  tlTe  Malone  Paper  Co.  C.  E.  Eaton,  of  Watertown,  will  have  charge 
of  the  engineering  work.  M.  S.  Wilder,  of  Watertown,  and  B.  R.  Clark, 
are  principal  owners  and  promoters  of  the  project. 

NEW  YORK,  N.  Y.— The  Bronx  Gas  &  El.  Co.  has  applied  to  the 
Public  Service  Commission  for  permission  to  issue  $200,000  in  bonds,  the 
proceeds  to  be  used  for  the  acquisition  of  property  and  improvements  to 
its  plant. 

ROCHESTER,  N.  Y. — The  lamps  and  electricity  committee  of  the 
Common  Council  has  passed  favorably  upon  ordinances  for  installing 
inverted  magnetite-arc  lamps  on  Elm  Street  from  Chestnut  to  Main  Street, 
Clinton  Avenue  south  from  Main  to  Monroe  Street,  and  South  Avenue 
from  Main  to  Court  Street.  Petitions  have  been  received  from  several 
streets  for  Mazda  lamps. 

SYR.\t'USE,  N.  Y. — The  Common  Council  has  approved  the  proposi¬ 
tion  to  issue  $65,000  in  bonds  for  the  completion  of  the  fire-alarm  system. 

SYRACUSE,  N.  Y. — The  Public  Service  Commission  has  authorized 
the  Syracuse  Ltg.  Co.  to  issue  $239,000  in  bonds,  the  proceeds  to  be  used 
for  extensions  and  improvements  to  its  plant  in  Syracuse. 

•SYR.ACUSE,  N.  Y. — Bids  will  be  received  at  the  office  of  the  Board 
01  Contract  and  Supply  of  the  city  of  Syracuse  until  April  28  for  furnish¬ 
ing  materials  and  constructing  the  addition  to  the  Bellevue  Heights  School, 
including  wiring,  plumbing,  heating  and  ventilating,  in  accordance  with 
plans  and  specifications  on  file  in  the  office  of  Board  of  Control.  Bids 
will  also  be  received  until  May  5  for  furnishing  material  and  con¬ 
struction  of  the  new  Genesee  School  Building,  including  wiring,  plumbing, 
heating  and  ventilating,  in  accordance  with  plans  and  specifications  on 
file  in  the  office  of  the  Board  of  Contract  and  Supply.  John  J.  Halloran 
is  secretary  pro  tern. 

ALTOONA,  P-A. — Preparations  are  being  made  by  the  Penn  Central 
Lt.  &  Pwr.  Co.,  of  Altoona,  for  the  construction  of  a  new  steam-driven 
power  plant.  The  initial  installation  will  provide  for  2100  kw.  The 
site  of  the  plant  has  not  yet  been  decided  upon,  but  it  will  be  located  in 
the  heart  of  the  coal  district.  The  company  is  also  extending  its  trans¬ 
mission  lines  through  all  parts  of  northern  Cambria  County.  E.  B. 
Greene  is  general  manager. 

D.AUPIIIN,  P.A. — The  Harrisburg  Lt.  &  Pwr.  Co.  has  applied  to  the 
Borough  Council  for  a  franchise  to  erect  transmission  lines  throughout 
the  entire  municipality  to  supply  electricity  for  lamps  and  motors. 

H.AUTO,  PA. — The  power  plant  of  the  Lehigh  Coal  &  Navigation  Co., 
at  Hauto,  is  nearing  completion.  The  plant  will  supply  electricity  within 
a  radius  of  30  miles  of  Hauto.  The  initial  installation  will  provide  for 
30,000  kw,  which  will  be  increased  to  110,000  kw. 

L.ATROBE,  P.A. — The  Latrobe  Steel  Co.,  recently  incorporated,  will 
build  a  plant  near  the  works  of  the  Vanadium  Alloys  Steel  Co.  for  the 
manufacture  of  manganese  steel  casting  by  the  electric  process.  The 
company  will  install  five  10-ton  furnaces  and  will  secure  energy  from  the 
West  Penn  Trac.  Co.  Complete  foundry  equipment  will  be  purchased 
and  a  large  steel  hammer  will  be  installed.  Marcus  Saxman,  of  the 
Latrobe-Connersville  Coal  Co.,  is  president  of  the  company. 

NEW  C.ASTLE,  P.A. — At  a  special  election  to  be  held  June  3  the 
proposition  to  issue  $200,000  in  bonds  for  the  installation  of  a  municipal 
electric-light  plant  will  he  submitted  to  the  voters. 

PHILADELPHIA,  PA. — Bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C.,  until 
May  5,  for  a  freight  elevator  in  the  United  States  post  office  and  court 
house  in  Philadelphia,  Pa.,  in  accordance  with  specifications,  copies  of 
which  may  be  had  at  the  above  office  or  at  the  office  of  the  custodian. 
O.  Wenderoth  is  supervising  architect. 
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PHILADELPHIA,  PA. — Proposals  will  be  received  until  May  5  at 
the  office  of  the  supervising  architect,  Treasury  Department,  Washington, 
D.  C.,  for  an  electric  freight  elevator  in  the  United  States  post  office 
.'■nd  court  house,  Philadelphia,  Pa.,  in  accordance  with  plans  and  speci¬ 
fications,  copies  of  which  may  be  had  at  the  above  office,  or  at  the  office 
of  the  custodian,  Philadelphia.  O.  Wenderoth  is  supervising  architect. 

SAYRE,  PA. — The  Borough  Council  has  closed  a  contract  with  the 
.Sayre  El.  Co.  for  street  lighting  for  a  period  of  five  years.  The  new 
contract  calls  for  five  80-watt  lamps  at  $23  each  per  year  and  190  60- 
watt  lamps  at  $22  each  per  year.  The  borough  reserves  the  right  to 
install  arc  lamps  at  $68  each  per  year  if  desired.  Under  the  present 
contract  the  company  furnishes  196  lamps  of  30  cp  at  $20  per  lamp  per 
year. 

SCRANTON,  PA. — The  Scranton  El.  Co.  is  negotiating  with  the  Scran¬ 
ton  &  Binghamton  Trac.  Co.  to  furnish  electricity  for  operating  its  elec¬ 
tric  railway.  The  Scranton  El.  Co.  has  closed  a  contract  with  the  Scran¬ 
ton  Ry.  Co.  to  take  effect  Oct.  1,  1913,  whereby  it  will  furnish  energy 
to  operate  the  system  of  the  Scranton  Ry.  Co.  for  a  period  of  20  years. 
The  electric  company  is  preparing  to  make  extensive  changes  at  its  North 
Washington  Avenue  plant,  near  Linden  Bridge.  Duncan  T.  Campbell  is 
general  manager  of  the  Scranton  El.  Co. 

CAMDEN,  N.  J. — Bids  will  be  received  at  the  office  of  the  city  clerk. 
City  Hall,  Camden,  N.  J.,  directed  to  the  chairman  of  the  municipal  elec¬ 
tric  light  plant  committee,  until  June  16,  for  the  installation  of  a  municipal 
electric-light  plant  in  accordance  with  plans  and  specifications,  copies  of 
which  may  he  seen  at  the  office  of  Runyan  &  Cary,  122  Market  Street, 
Newark,  N.  J.  Bids  will  be  received  for  the  following  work:  (1)  For 
power  station,  including  excavation,  concrete  piling,  foundations,  building 
chimney,  coal-handling  equipment  and  crane;  (2)  boiler  and  generating 
equipment,  including  boilers,  stokers,  breeching,  forced-draft  blower, 
pumps,  turbo-generators,  exciters,  condensing  apparatus  with  all  steam, 
water  and  air  piping;  (3)  electric  work,  including  switchboard,  arc-lighting 
apparatus,  feeder  regulators,  station  wiring  and  outside  distributing  system. 
Proposals  will  be  received  for  the  several  items  as  above  enumerated,  for 
any  two  of  the  items  or  for  the  entire  installation.  Frederick  A.  Fin- 
keldey  is  chairman  of  the  committee. 

CAPE  MAY  COURT  HOUSE,  N.  J.— The  Stone  Harbor  El.  Lt.  & 
Pwr.  Co.,  of  Stone  Harbor,  is  planning  to  erect  a  power  plant  in  Cape 
May  Court  House  for  the  purpose  of  furnishing  electricity  for  lamps 
and  motors  in  that  place,  .Avalon  and  Stone  Harbor.  When  the  new 
power  house  is  completed  the  present  plant  at  Stone  Harbor  will  be  used 
as  an  auxiliary  station. 

MANASQUAN,  N.  J. — Councilman  James  Moore,  who  was  appointed  to 
investigate  the  matter  of  establishing  a  municipal  electric-light  plant,  has 
submitted  his  report  to  the  Council,  in  which  he  recommends  the  in¬ 
stallation  of  a  municipal  plant. 

TERRA  ALTA,  W.  V.A. — The  local  electric-light  plant,  owned  by  J. 
.Arni  Martin,  has  been  purchased  by  William  F.  Patterson,  of  Waynes- 
burg.  Pa. 

ROANOKE,  VA. — .Arrangements  are  being  made  by  the  Norfolk  & 
Western  Ry.  Co.  to  equip  its  railway  from  Eckman  to  Bluefield,  a 
distance  of  27  miles,  for  electrical  operation.  Negotiations  are  under 
way  with  the  Appalachian  Pwr.  Co.  to  furnish  electricity  to  operate  the 
road.  Preliminary  work  is  now  under  way.  L.  E.  Johnson,  of  Roanoke, 
is  president. 

WINCHESTER,  V.A. — Final  surveys  are  being  made  in  Berkeley  and 
Jefferson  Counties  in  West  Virginia  and  in  Frederick  and  Clarke  Coun¬ 
ties  in  Virginia  for  the  proposed  electric  railway  of  the  Shenandoah  Val¬ 
ley  R.  R.  Co.,  which  will  make  direct  connection  with  the  Washington- 
Bluemont  branch  of  the  Washington  &  Old  Dominion  Ry.  Co.,  at  Blue- 
mont.  Clarence  W.  Watson,  of  Fairmont,  VV.  V'’a.,  is  interested  in  the 
company. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the  chief 
signal  officer.  War  Department,  Washington,  D.  C.,  until  April  24,  for 
furnishing  the  Signal  Corps  with  528,000  ft.  outside  distribution  wire, 
as  per  specifications  557.  Further  information  may  he  obtained  upon 
application  to  Major  W.  L.  Clark,  disbursing  officer.  The  date  for 
receiving  these  bids  was  given  as  .April  21  in  the  issue  of  .April  12. 


North  Central 

BIG  RAPIDS,  MICH. — The  Big  Rapids  El.  Co.  is  planning  to  rebuild 
il.s  dam  recently  carried  away.  E.  C.  Newcombe,  of  Big  Rapids,  is 
president. 

MOUNT  CLEMENS,  MICH. — The  business  men  have  offered  to  pay 
for  the  installation  of  an  ornamental  street-lighting  system,  provided  the 
I  city  will  agree  to  pay  for  electricity  to  maintain  the  lamps. 

SAGINAW,  MICH. — Mayor  Tausend  has  recommended  the  installation 
of  fifty  additional  mast-arm  lamps  during  the  coming  year  to  be  erected 
in  the  outlying  districts. 

CLEVELAND,  OHIO. — The  County  Commissioners  have  abandoned 
the  plan  to  build  a  lighting  plant  for  the  new  court  house.  A  contract 
has  been  made  with  the  Cleveland  El.  Illg.  Co.  to  furnish  electricity  to 
{  light  the  new  court  house  for  a  period  of  ten  years. 

CUSTAR,  OHIO. — Arrangements  are  being  made  for  the  installation  of 
an  electric  distributing  system  in  Custar,  for  which  bonds  have  been  sold. 


Electricity  for  operating  the  system  will  be  purchased  from  the  Ohio  El. 
Ry.  Co.,  of  Lima. 

LINDSEY,  OHIO. — The  contract  for  the  installation  of  an  electric- 
light  system  in  Lindsey  has  Seen  awarded  to  the  Whipple  Strub  Co.,  of 
Toledo.  W,  W.  Woodruff  is  clerk. 

PAULDING,  OHIO. — Sealed  proposals  will  be  received  until  April  29 
for  prime  movers,  boilers,  generators,  switchboard,  transformers,  meters, 
tank  and  tower,  pumps,  poles,  etc.,  for  the  light  and  water  station 
at  Paulding,  in  accordance  with  plans  and  specifications  on  file  in  the 
office  of  the  Board  of  Trustees  of  Public  Affairs.  Copies  of  specifications 
may  be  obtained  from  the  Capitol  Engineering  Co.,  Union  National 
Bank  Building,  Columbus,  engineers.  J.  F.  Morisey  is  president  of  the 
board. 

PIQUA,  OHIO. — ^The  City  Council  has  accepted  the  proposition  of  the 
Franklin  £1.  Co.  to  install  ten  ornamental  lamps  along  the  Liberty  Street 
side  of  the  parks,  thus  completing  the  ornamental  lighting  system  on 
Liberty  Street  to  the  Galum  Signal  Building. 

SPRINGFIELD,  OHIO. — ^The  substation  of  the  Springfield,  Troy  & 
Piqua  Ry.  Co.  was  recently  destroyed  by  an  explosion,  causing  a  loss  of 
about  $10,000. 

STEWARTSVILLE,  OHIO. — The  power  plant  of  the  Franklin  Coal  Co., 
at  Stewartsville,  was  recently  destroyed  by  fire,  causing  a  loss  of  about 
$18,000.  Two  dynamos,  one  200-kw  and  the  other  125-kw,  two  boilers 
and  two  engines  were  either  destroyed  or' badly  damaged. 

WARREN,  OHIO. — The  Electric  Realty  Co.  is  erecting  a  building  at 
the  corner  of  High  Street  and  Park  Avenue.  The  building  will  be 
known  as  the  Electric  Building.  R.  B.  Wick  is  president  of  the  com¬ 
pany. 

WILMINGTON,  OHIO.— The  Wilmington  Wtr.  &  Lt.  Co.  expects  to 
purchase  within  the  next  two  months  three  series  alternating-current 
rectifying  switchboards  for  street-lighting  outfits,  two  50-lamp  circuits 
and  one  25-lamp  circuit;  also  110  4-amp,  2200-volt  metallic  arc  lamps 
for  street  lighting  with  rectifying  outfit  complete.  George  M.  West 
is  manager. 

BLOOMFIELD,  KY. — The  city  of  Bloomfield  has  entered  into  a  con¬ 
tract  was  Harry  M.  Logan  for  street-lighting  for  a  period  of  ten  years. 
Mr.  Logan  will  also  furnish  electricity  for  commercial  lighting  and 
motors.  A  day  service  will  be  established.  It  is  expected  to  have  the 
plant  ready  to  put  in  operation  by  May  1. 

ELIZABETHTOWN,  KY. — The  Kentucky  Utilities  Co.,  of  Lexington, 
which  has  purchased  the  property  of  the  Elizabethtown  El.  Lt.  Co.,  has 
applied  to  the  City  Council  for  extension  to  franchises.  The  company 
proposes  establishing  a  day  service  and  furnishing  electricity  to  manufac¬ 
turing  plants  and  to  operate  the  ptumping  station  of  the  city  water-works. 

COLU.MBl'S,  IND. — The  property  of  the  Central  Indiana  Ltg.  Co.,  of 
Columbus,  has  been  purchased  by  the  Interstate  Pub.  Ser.  Co.,  of  Indian¬ 
apolis.  The  company  has  been  reorganized  with  Chester  P.  Wilson,  vice 
president  of  the  Interstate  company,  as  president;  Howard  L.  Olds,  vice- 
president,  and  Ira  Guthrie,  secretary  and  treasurer. 

INDIANAPOLIS,  IND. — The  capital  stock  of  the  Interstate  Public 
Ser.  Co.  has  been  increased  from  $3,000,000  to  $8,000,000.  It  is  expected 
that  the  company  will  consolidate  the  various  properties  owned  by  it  in 
Indiana  in  the  near  future. 

NATIONAL  MILITARY  HOME,  IND. — Bids  will  be  received  at  the 
office  of  the  treasurer  of  the  Marion  branch  of  the  National  Home  for  the 
Disabled  Volunteer  Soldiers,  National  Military  Home,  Grant  County,  Ind., 
until  May  2,  for  furnishing  and  installing  steam  boiler,  etc.,  and  enlarging 
power  house  in  accordance  with  specifications,  copies  of  which  may  be 
obtained  upon  application  to  J.  W.  Sanderson,  treasurer. 

.\LTON,  ILL. — The  city  of  Alton  is  contemplating  the  construction  of 
a  municipal  light  and  power  plant.  J.  E.  Schwaab  is  city  engineer. 

ALTON,  ILL. — Roy  Holden,  manager  of  the  Piasa  Lt.  &  Pwr.  Co.,  has 
announced  that  his  company  will  not  erect  a  power  plant  in  Alton  hut 
will  secure  power  from  the  Mississippi  River  Pwr.  Co.,  of  Keokuk,  and 
will  erect  a  substation  in  Alton. 

BRADFORD,  ILL. — The  Stark  County  Pwr.  Co.,  of  Wyoming,  which 
recently  purchased  the  local  electric  plant,  has  applied  to  the  Village 
Council  for  a  20-year  franchise  to  furnish  electricity  in  Bradford.  The 
company  also  seeks  a  five-year  contract  for  lighting  the  streets  of  the 
village  and  for  operating  the  pumping  station  of  the  municipal  water¬ 
works  system.  Electricity  will  be  transmitted  to  Bradford  from  the 
plant  in  Wyoming. 

DE  KALB,  ILL. — Application  has  been  made  to  the  City  Council  by 
the  Jacob  Haish  Co.  for  a  franchise  to  install  and  operate  an  electrical 
distributing  system  to  supply  electricity  for  commercial  and  private  uses 
in  De  Kalb. 

GALESBURG,  ILL. — The  Central  Union  Tel.  Co.  has  announced  that 
it  will  rebuild  its  telephone  lines  between  Galesburg  and  Quincy,  at  a  cost 
of  about  $50,000. 

HILLSBORO,  ILL. — The  Hillsboro  Lt.  &  Pwr.  Co.,  it  is  reported,  is 
purchasing  the  right-of-way  for  its  proposed  line  to  run  from  Hillsboro 
to  Pans. 

HILLSBORO,  ILL. — ^The  City  Council  has  appointed  a  committee, 
consisting  of  H.  S.  Hargrave  and  E.  T.  McDavid,  to  take  up  with  the 
Montgomery  County  Board  of  Supervisors  the  matter  of  installing  orna¬ 
mental  lamps  about  the  court  house  square.  The  City  Council  has  an- 
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nounced  that  it  expects  the  business  men  and  property  owners  to  take  up 
the  <|uestion  of  ornamental  lighting,  as  it  w-ishes  to  change  the  entire 
street-lighting  system  of  Hillsboro. 

JACKSONVILLE,  ILL. — The  County  Coifimissioners  are  reported  to  be 
considering  the  question  of  issuing  bonds  to  the  amount  of  $50,000  for  the 
installation  of  a  lighting  plant. 

KENNEY,  ILL. — .Application  has  been  made  to  the  Village  Hoard  by 
West  &  Veail,  of  Mount  Pulaski,  for  a  franchise  to  furnish  electricity 
for  lamps  and  motors  in  Kenney.  If  granted  a  franchise,  a  transmission 
line  will  be  erected  from  the  plant  at  Mount  Pulaski  to  Kenney. 

MOLINE,  ILL. — The  People’s  Pwr.  Co.  has  increased  its  capital  stock 
from  $2,000,000  to  $4,000,000. 

.MONMOUTH,  ILL. — Walsh  Brothers,  who  operate  the  Rock  Island 
Southern  R.  R.  Co.  running  between  Rock  Island  and  Galesburg,  have 
applied  to  the  City  Council  for  a  franchise  to  furnish  electricity  for  lamps 
and  motors  in  Monmouth  for  a  period  of  30  years. 

MOUNT  PULASKI,  ILL.— The  Mount  Pulaski  El.  Lt.  &  Pwr.  Co. 
will  enlarge  its  jKJwer  plant  to  provide  for  a  day  service  for  lamps  and 
motors.  New  equipment  will  be  installed,  including  one  100-hp  boiler, 
one  Hates  Corliss  engine,  two  belted  generators,  switchboard  and  new 
transformers.  The  generators,  switchboard  and  transformers  have  not 
yet  been  purchased.  The  company  will  also  purchase  wire  and  poles  for 
20  miles  of  pole  line  and  75  meters.  Two  substations  will  also  be  erected. 
West  &  V’eail  are  owners. 

PEORLA,  ILL. — The  City  Council  is  considering  an  ordinance  extending 
the  underground  conduit  system  on  South  Adams  Street  from  Oak  Street 
to  Cedar  Street,  also  one  block  on  Lincoln  Street. 

ROCK  ISL.AND,  ILL. — Commissioner  Reynolds  contemplates  making  a 
change  in  the  lamps  for  lighting  the  alleys.  At  present  arc  lamps  are 
used. 

SPRINGFIELD,  ILL. — Sealed  proposals  will  be  received  by  John 
S.  Shnepp,  Mayor,  until  -April  28  for  improvement  to  the  municipal 
electric-light  plant,  according  to  specifications  now  on  file  in  the  office 
of  Willis  J.  Spaulding,  commissioner  of  public  property,  and  in  the 
office  of  Arthur  M.  -Morgan,  Harris  Trust  Building.  Chicago.  Ill.,  con¬ 
sulting  engineer,  where  copies  of  specifications  may  be  obtained. 

DEER  PARK,  WIS. — The  village  of  Deer  Park  is  contemplating  the 
installation  of  an  electric-light  plant. 

DELAV’AN,  WIS. — The  City  Council,  it  is  reported,  has  decided  to 
install  25  ornamental  street  lamps. 

MADISON,  WIS. — The  State  Street  Improvement  Association  is  con¬ 
sidering  the  installation  of  ornamental  lamps  on  State  Street.  F.  W. 
Huels  is  secretary'. 

M.ADISON,  WIS. — Bids  will  be  received  by  the  secretary  of  the  special 
building  committee  of  the  State  Historical  Society  of  Wisconsin,  Madison, 
Wis.,  until  April  28,  for  furnishing  one  electric  elevator  for  the  northwest 
wing  of  the  State  Historical  Library  Building  in  Madison.  Plans  and 
specifications  may  be  obtained  upon  application  to  secretary. 

MILWAUKEE,  WIS. — The  Milwaukee  El.  Lt.  &  Ry.  Co.  has  sub¬ 
mitted  propositions  to  Fort  -Atkinson,  Johnson  Creek  and  Jefferson  to 
furnish  electricity  in  those  towns  from  its  power  plant  at  Kilbourn,  via 
Watertown. 

CROSBY,  MINN. — Plans  are  being  considered  for  the  installation  of 
an  ornamental  street-lighting  system  in  Crosby.  It  is  proposed  to  in¬ 
stall  from  30  to  40  ornamental  lamp  standards,  carrying  five-lamp  clus¬ 
ters.  For  further  information  address  the  fecretary  of  the  Commercial 
Club. 

E-AST  GRAND  FORKS,  MINN. — The  contract  for  construction  of 
building  for  substation  has  been  awarded  to  Kennedy  &  McCoy,  of  Fargo, 
N.  D.  The  station  when  completed  will  be  equipped  with  switchboard, 
etc.,  for  distribution  of  electricity  generated  by  the  municipal  electric 
plant. 

MINNEAPOLIS.  MINN. — -A  new  company  has  been  organized  under 
the  name  of  the  Northern  Mississippi  River  Pwr.  Co.  to  construct  and 
operate  a  hydroelectric  power  plant  at  Coon  Rapids,  on  the  Mississippi 
River,  near  Minneapolis.  The  plant,  when  completed,  will  develop  15,000 
hp,  and  it  will  be  leased  to  the  Minneapolis  General  Electric  Co.  for  a 
term  of  48  years.  The  company  is  a  subsidiary  of  the  Northern  States 
Pwr.  Co.,  of  Chicago,  Ill. 

OW.ATONNA,  MINN. — Preparations  are  being  made  for  the  install¬ 
ation  of  an  ornamental  street-lighting  system,  for  which  $10,000  in  bonds 
have  been  issued. 

ST.  CLOUD,  MINN. — The  Public  Ser.  Co.  is  making  arrangements  to 
install  luminous  arc  lamps  in  the  business  section  of  the  city;  also  to 
rearrange  other  street  lamps  throtighout  the  city.  New  equipment  will 
be  installed  in  the  power  plant  to  maintain  the  new  arc  lamps. 

ST.  P.Al'L,  MINN. — Plans  are  being  considered  by  the  Seven  Corners 
Ct»mmercial  and  the  West  End  Clubs  for  the  installation  of  an  orna- 
n;ental  street-lighting  system  on  Seventh  Street  from  Wabash  Street  to 
1  uscarora  Street.  The  plans  provide  for  250  lamp  standards,  to  cost 
about  $34,000,  to  be  paid  by  the  property  owners.  The  cost  of  main¬ 
tenance  is  estimated  at  about  $18,000. 

C.VRSON,  LA.— The  local  electric  light  plant,  recently  destroyed  by 
fire,  will  be  rebuilt.  Either  a  temporary  plant  will  be  installed  or  a  trans¬ 
mission  line  erected  from  the  plant  at  Glenwood  to  furnish  electrical  ser¬ 
vice  in  Carson  until  the  new  plant  is  completed.  Joseph  -A.  Bortenlangcr, 
of  Glenwood,  is  manager. 


CH.ARLOTTE,  LA. — The  installation  of  an  electric-lighting  system  in 
Charlotte  is  under  consideration. 

FONT.ANELLI-,  I.A. — .At  an  election  held  April  9  the  proposition  to 
issue  $f0,000  for  the  installation  of  a  municipal  electric-light  plant  and 
$12,000  for  a  water-works  system  was  carried.  H.  J.  Stuhlmiller  is  town 
clerk. 

FORT  DODGE,  LA. — The  Northern  Pwr.  Co.  contemplates  rebuilding 
its  dam  at  Fort  Dodge  this  summer  and  erecting  a  transmission  line 
west  through  Barnum,  Manson,  Pomeroy,  F'onda  and  Newell. 

FORT  MADISON,  lA. — The  Stone  &  Webster  Corpn.,  of  Boston, 
Mass.,  has  purchased  the  property  of  the  Fort  Madison  El.  Lt.  Co.  An¬ 
nouncement  has  been  made  that  extensive  improvements  will  be  made  to 
the  system,  involving  an  expenditure  of  many  thousand  dollars.  The 
output  of  the  plant  will  be  increased  and  the  transmission  lines  rebuilt 
throughout  the  city.  J.  A.  Trawick  is  representative  of  the  company. 

LE  CLAIRE,  lA. — At  an  election  held  recently  the  proposition  to 
grant  the  Iowa  &  Illinois  R.  R.  Co.  a  25-year  franchise  to  furnish  elec¬ 
tricity  for  lamps  and  motors  in  Le  Claire  was  carried.  The  company  will 
also  be  given  a  contract  to  light  the  streets  of  the  town. 

McC-ALLSBURG,  lA. — The  Iowa  River  Lt.  &  Pwr.  Co.,  of  Eldora, 
has  applied  for  a  franchise  to  supply  electricity  in  McCallsburg. 

MEDI.APOLIS,  lA. — The  City  Council  has  decided  to  call  a  special 
election  to  submit  the  proposition  to  grant  L.  R.  Sherrill,  of  Burlington, 
a  franchise  to  furnish  electricity  for  lamps  and  motors  in  Mediapolis.  It 
is  proposed  to  secure  electricity  from  the  power  plant  of  the  Mississippi 
River  Pwr.  Co.,  at  Keokuk,  la. 

OSSIAN,  lA. — We  are  informed  that  the  town  of  Ossian  does  not 
contemplate  the  installation  of  an  electric-light  plant.  Charles  Green  is 
town  clerk. 

BROOKFIELD,  MO. — Bids  will  be  received  at  the  office  of  the  super¬ 
vising  architect.  Treasury  Department,  VV’ashington,  D.  C.,  until  May  24, 
for  the  construction  of  the  United  States  post  office  at  Brookfield,  Mo., 
including  plumbing,  gas  piping,  heating  apparatus,  electric  conduits  and 
wiring,  inferior  lighting  fixtures  and  approaches.  Drawings  and  specifica¬ 
tions  may  be  obtained  from  the  above  office  or  from  the  custodian  of 
site  at  Brookfield.  O.  Wenderoth  is  supervising  architect. 

EDITH,  MO. — Surveys  have  been  made  for  the  construction  of  a  hydro¬ 
electric  power  plant  near  Edith,  to  develop  about  70,000  hp.  The  plans 
provide  for  the  construction  of  dams  60  ft.,  100  ft.  and  120  ft.  high,  form¬ 
ing  four  lakes  containing  an  area  of  from  300  to  400  miles.  The  cost  of 
the  two  principal  dams  is  estimated  at  $1,500,000.  C.  R.  Robertson  and 
Walter  Gray,  of  Springfield,  Mo.,  are  interested  in  the  project. 

MAYVILLE,  N.  D. — Plans  and  specifications  for  the  proposed  municipal 
electric-light  plant  for  Mayville  will  be  out  about  April  28.  The  plans 
were  prepared  by  the  Oscar  Claussen  Engineering  Co.,  consulting  engineer. 
National  German  American  Bank  Building,  St.  Paul,  Minn. 

REYNOLDS,  N.  D. — At  an  election  held  recently  the  proposition  to 
install  a  municipal  electric-light  plant  was  carried. 

HURON,  S.  D. — The  Huron  Lt.  &  Pwr.  Co.  is  contemplating  improve¬ 
ments  to  its  plant  this  year. 

SIOUX  F-ALLS,  S.  D. — The  Bennett  Engineering  Co.,  of  Sioux  Falls, 
is  installing  an  electric-light  plant  here.  The  equipment  will  consist  of 
two  150-hp  gas  engines  and  producers  and  two  100-kw  alternating-current 
generators,  directly  connected,  with  full  switchboard  equipment.  Equip¬ 
ment  for  plant  has  already  been  purchased.  A  24-hour  service  will  be 
established.  L.  I.  Bennett  is  interested  in  the  company. 

BENKELM.AN,  NEB. — -At  an  election  held  recently  the  proposition  to 
issue  $5,000  in  bonds  for  an  electric-light  plant  and  $20,000  for  a  water¬ 
works  system  was  carried. 

OHIOWA,  NEB. — The  electric  plant  which  is  being  installed  in  the 
new  Lapsheska  Building  will  supply  electricity  for  lighting  a  number  of 
other  buildings  as  well. 


Southern  States 

ELIZ.ABETH  CITA',  N.  C. — The  proposition  to  issue  $200,000  bonds 
for  the  installation  of  a  municipal  electric-light  plant  and  water-works 
system  will  be  submitted  to  the  voters. 

W.-\SHINGTON,  N.  C. — .At  an  election  to  be  held  May  5  the  proposi¬ 
tion  to  issue  $20,000  in  bonds,  the  proceeds  to  be  used  for  ex¬ 
tensions  to  the  municipal  electric-light  plant,  will  be  submitted  to  a  vote. 

FLORENCE,  S.  C. — The  Florence  El.  &  Utility  Co.  is  erecting  a  trans¬ 
mission  line  from  Florence  to  Darlington  and  will  furnish  electricity  for 
lamps  and  motors  to  residences  and  industrial  plants  along  the  route. 

ABBEVHLLE,  GA. — .At  an  election  held  April  8  the  proposition  to  issue 
$8,000  for  .the  construction  of  a  municipal  electric-light  plant  was  carried. 
The  town  has  been  without  electrical  service  since  the  electric  plant  was 
burned  about  six  months  ago. 

.AUGUSTA,  GA. — Work  has  begun  on  the  addition  to ’the  power  plant 
of  the  Augusta-Aiken  Ry.  &  El.  Co.  This  addition  will  provide  space 
for  the  equipment  to  be  used  for  distributing  energy  transmitted  from 
the  plant  at  Stevens  Creek  on  the  Savannah  River.  The  cost  of  the 
building  is  estimated  at  $20,000  and  the  equipment  at  $80,000. 
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COVINGTON,  GA. — The  Georgia  Ry.  &  Pwr.  Co.,  of  Atlanta,  has 
applied  to  City  Council  for  a  franchi.se  to  erect  its  high-tension  transmission 
lines  through  Covington,  and  also  has  submitted  a  proposition  to  supply 
the  city  with  electricity  for  lamps  in  Covington. 

NEWNAN,  GA. — The  Columbus  Pwr.  Co.  is  negotiating  with  the  city 
of  Newnan  to  furnish  electricity  to  operate  the  municipal  electric-light 
plant  here. 

QUITMAN,  GA. — Plans  are  being  considered  for  making  improvements 
to  the  municipal  electric-light  plant.  The  city  may  secure  electricity  from 
the  plant  at  Valdosta. 

DAVENPORT,  FLA. — Preparations  are  being  made  by  the  Daven¬ 
port  Lt.  &  Ice  Co.  for  the  installation  of  an  electric-light  plant  in  con¬ 
nection  with  its  ice  factory  and  bottling  works.  It  is  understood  that 
arrangements  have  practically  been  made  for  machinery  for  the  proposed 
plant.  C.  F.  Farmer  and  others  are  interested. 

GAINESVILLE,  FLA. — An  ornamental  lighting  system  will  be  in¬ 
stalled  on  13  blocks  in  the  business  district  in  connection  with  the  new 
lighting  plant.  Ornamental  lamp  standards  carrying  five-lamp  clusters 
will  be  erected. 

TAMPA,  FLA. — Arrangements  are  being  made  for  the  installation  of 
an  ornamental  street-lighting  system  in  Tampa. 

CHATTANOOGA,  TENN. — The  merchants  have  “signed  up”  for  the 
installation  of  an  ornamental  street-lighting  system  covering  about  lyi 
miles. 

KENTON,  TENN. — At  an  election  held  recently  the  proposition  to  issue 
bonds  for  the  installation  of  a  municipal  electric-light  plant  and  water¬ 
works  was  carried. 

ROGERSVILLE,  TENN. — The  Hydro-Electric  Pwr.  Co.,  of  Rogers- 
ville,  is  building  a  hydro-electric  light  plant  at  Big  Creek,  4  miles  cast 
of  Rogersville.  The  equipment  of  the  plant  will  include  two  water¬ 
wheels,  one  governor,  one  alternating-current,  three-phase,  60-cycle  gen¬ 
erator  with  standard  switchboard  equipment.  About  4  miles  of  overhead 
lines  will  be  erected  and  5000  ft.  of  underground  distribution  system  will 
be  installed.  Transformers,  meters  and  lamps  have  not  yet  been  pur¬ 
chased.  Vance  G.  Hale,  of  Rogersville,  is  engineer  in  charge. 

RO.ANOKE.  .AL.-\. — The  proposition  to  issue  $20,000  in  bonds,  the 
proceeds  to  be  used  for  extensions  and  improvements  to  the  municipal 
electric-light  plant  will  be  submitted  to  the  voters. 

.\TKINS,  ARK. — .Arrangements  are  being  made  to  organize  a  com¬ 
pany  here  to  install  an  electric-light  plant  and  a  cotton  gin.  W.  H. 
Jones  and  others  are  interested  in  the  project. 

M.XG.AZINE,  .ARK. — Steps  have  been  taken  to  organize  a  company 
to  develop  the  water-power  of  the  Petit  Jean  River  to  furnish  electricity 
for  lamps  and  motors  in  Magazine  and  other  towns.  Dr.  H.  Dacus  is 
interested  in  the  project. 

•ABBEATLLE,  L.A. — The  City  Council  has  granted  the  Louisiana  Trac. 
&  Pwr.  Co.  and  the  Southwestern  Trac.  &  Pwr.  Co.  franchises  to  con¬ 
struct  and  operate  electric  railways  over  several  streets  in  -Abbeville. 

KSTHERWOOD,  L.A. — The  City  Council  has  decided  to  install  a 
municipal  electric-light  plant  as  soon  as  possible. 

R.W'VTLLE,  LA. — The  city  of  Rayville,  it  is  reported,  is  asking  for 
bids  for  a  franchise  for  installation  of  an  electric-light  plant  and  water¬ 
works  system.  For  further  information  address  C.  A.  Smith,  secretary 
of  Progressive  League. 

LEHIGH,  (IKI..A. — The  City  Council  has  called  an  election  to  be  held 
on  .\pril  22,  to  vote  on  the  proposition  to  sell  the  municipal  electric-light 
plant  to  A.  Hardgrave,  for  a  consideration  of  $15,000.  Mr.  Hardgrave, 
it  is  stated,  represents  Chicago  capitalists,  and  has  purchased  the  electric 
plants  in  .Atoka  and  Coalgate. 

McLOUD,  OKLA. — Bonds  to  the  amount  of  $8,000  have  been  voted  for 
the  installation  of  an  electric-light  plant  in  McLoud. 

W.ANETTE,  OKL.A. — .At  an  election  held  recently  the  proposition  to 
issue  $8,000  in  bonds  for  establishing  a  municipal  electric-light  plant  was 
defeated. 

B.AY  CITY,  TEX. — Preparations  are  being  made  by  the  James  VV. 
Rugeley  Gin  Co.,  of  Bay  City,  for  the  installation  of  an  electrically 
operated  gin. 

D.XLLAS,  TEX. — Bonds  to  the  amount  of  $400,000  have  been  voted 
for  the  installation  of  a  municipal  electric-light  plant.  J.  M.  Preston  is 
city  engineer. 

MISSION,  TEX. — The  Mission  Ice,  \Vtr.  &  El.  Co.,  recently  organized, 
contemplates  the  construction  of  an  electric  plant,  ice  factory  and  water¬ 
works  system.  The  ice  plant  will  have  a  daily  capacity  of  15  tons.  The 
Robert  M.  McCandlish  Engineering  Co.,  of  Kansas  City,  Mo.,  has  pre¬ 
pared  plans  and  will  supervise  construction. 


Pacific  States 

EPllR.AT.A,  W.ASH. — The  city  of  Ephrata  is  contemplating  the  instal¬ 
lation  of  a  municipal  electric-light  plant,  to  cost  about  $10,000,  this  spring. 

RIVERSIDE,  WASH. — VV''ork  has  started  on  the  construction  of  a 
large  power  plant  on  the  Chelan  River  at  Riverside  for  the  Great  North¬ 
ern  Ry.  Co.  It  is  estimated  that  from  80,000  hp  to  100,000  bp  will  be 
developed,  which  will  be  sufficient  to  operate  the  main  line  from  the 


Cascades  to  Idaho  and  the  Columbia  River  branch  north  to  Droville. 
Robert  Herzog  is  chief  hydraulic  and  electrical  engineer  in  charge  of  the 
work. 

SE.-VTTLE,  WASH. — Preparations  are  being  made  by  the  city  of 
Seattle  for  the  construction  on  the  Cedar  River,  about  40  miles  from 
Seattle,  of  a  masonry  dam  200  ft.  high,  800  ft.  long,  to  impound  7,000,000,- 
000  cu.  ft.  of  water,  for  power  development.  Bids  for  construction  will 
be  received  in  about  30  days.  A.  H.  Dimock  is  city  engineer. 

SEATTLE,  WASH. — The  city  of  Seattle  is  planning  to  install  a  steam 
auxiliary  power  plant.  The  equipment  will  include  eight  625-hp  boilers, 
equipped  with  stokers,  either  oil  (side  firing)  or  mill  fuel  or  coal  (front 
firing),  and  two  5000-kw,  2500-volt,  two-phase,  60-cycle  turbo-generator  sets, 
switchboards  will  be  built  in  the  department  shops.  The  city  has  1860 
miles  of  commercial  wire  and  about  600  miles  of  street  lines  and 
863,471  duct  ft.  of  underground  conduits,  in  which  cables  have  not 
been  installed,  and  maintains  716  arc  lamps  and  1631  cluster  lamps. 
.Arrangements  have  not  been  completed  for  the  above  work,  but  it  will 
probably  be  done  by  day  labor  by  the  city  engineer  and  light  department. 

J.  D.  Ross  is  superintendent  of  lighting. 

T.ACOM.-\,  W.ASH. — Contract  will  soon  be  awarded  by  Nicholas  Law- 
son,  commissioner  of  light  and  water,  for  eight  transformers  with  a  total 
rating  of  16,000  kw,  to  cost  approximately  $35,000. 

T.ACOM.A,  W.ASH. — ^The  St.  Paul  &  Tacoma  Lumber  Co.  contemplates 
the  installation  of  a  steam  turbo-generator  unit  to  supply  electricity  to 
operate  its  entire  plant.  The  plant  will  have  a  generating  capacity  of 
1350  hp. 

.ASHI.AND,  ORE. — The  franchise  for  an  interurban  railway  recently 
granted  to  M.  T.  Minney  Co.,  of  Oakland,  Cal.,  by  this  city  and  Medford, 
has  been  taken  over  by  F.  B.  Waite,  of  Sutherlin,  and  others.  The  com¬ 
pany  expects  to  begin  work  on  construction  of  the  road  in  the  near 
future. 

HOOD  RIVER,  ORE. — The  installation  of  a  municipal  electric-light 
plant  to  cost  $50,000  is  under  consideration. 

MERLIN,  ORE. — The  California-Oregon  Pwr.  Co.,  of  Medford,  is 
erecting  a  power  plant  here.  The  company  has  its  transmission  lines 
within  a  few  miles  of  Merlin  and  expects  to  furnish  electrical  service 
here  within  six  months. 

ONTARIO,  ORE. — The  Beaver  River  Pwr.  Co.,  it  is  reported,  is  pre¬ 
paring  to  extend  its  service  to  Nyssa,  Vale  and  Ontario.  The  com¬ 
pany  is  extending  its  transmission  lines  throughout  the  Snake  River 
Valley. 

REDMOND,  ORE. — Plans  are  being  considered  by  the  light  committee 
of  the  City  Council  for  the  installation  of  a  municiiial  electric-light  plant. 
The  plan  contemplates  the  installation  of  cluster  lamps  for  street  lighting. 
No  definite  action  has  yet  been  taken. 

UNION,  ORE. — Negotiations  are  under  way  between  Green  Brothers, 
of  Spokane,  Wash.,  and  the  city  authorities  for  the  installation  of  a 
municipal  electric-light  plant.  The  cost  of  the  plant  is  estimated  at 
$72,000  and  Green  Brothers  agree  to  take  the  bonds  of  the  city  in  pay¬ 
ment  for  their  work.  The  Council  has  the  matter  under  consideration. 

B.ANNING,  CAL. — The  Consolidated  Reservoir  &  Pwr.  Co.  is  com¬ 
pleting  the  last  section  of  the  large  irrigation  system  in  the  Banning 
A'alley,  a  few  miles  north  of  Banning.  .An  electric  power  house  will  be 
erected  along  the  pipe  line. 

EDGEWOOD,  CAL. — R.  W.  Cavanaugh,  owner  of  the  local  electric- 
light  plant,  has  petitioned  the  State  Railroad  Commission  for  permission 
to  sell  his  electric-light  plant  to  the  California-Oregon  Pwr.  Co.,  of  Med¬ 
ford,  for  $10,000. 

L.AKEPORT,  CAL. — The  Mount  Konocti  Lt.  &  Pwr.  Co.,  of  Lake 
County,  has  applied  to  the  State  Railroad  Commission  for  permission 
to  issue  $20,000  in  capital  stock  and  $5,000  in  notes. 

LODI,  CAL. — The  Oro  El.  Corpn.,  of  Oroville,  will  begin  work  on  the 
erection  of  a  distributing  system  south  of  Lodi,  in  the  near  future. 

LOS  .ANGELES,  CAL. — The  Pacific  Lt.  &  Pwr.  Co.  is  planning  the 
installation  of  several  small  substations  in  southern  California  to  dis¬ 
tribute  electricity  generated  at  the  Big  Creek  power  plant. 

LOS  ANGELES,  CAL. — The  Southern  California  Edison  Co.  has  ap¬ 
plied  to  the  State  Railroad  Commission  for  authority  to  purchase  from  the 
Pacific  El.  Ry.  Co.  the  electric  distributing  systems  in  Gardena,  Moneta, 
Clifton  and  Redondo  Beach.  The  price  given  is  $17,500. 

MODESTO,  C.AL. — The  Sferra  &  San  Francisco  Pwr.  Co.,  of  San 
Francisco,  has  been  awarded  a  contract  for  furnishing  electricity  for 
operating  the  Tidewater  Southern  Railroad  for  a  period  of  ten  years. 
The  plans  of  the  Sierra  power  company  provide  for  the  construction  of 
two  power  stations,  one  7  miles  from  Stockton  and  the  other  at  Modesto, 
involving  an  expenditure  of  about  $55,000. 

ONTARIO,  C.AL. — The  city  of  Ontario  contemplates  the  installation 
of  electroilers,  to  cost  approximately  $2,000,  bids  for  which  will  be  called 
about  June  1.  B.  B.  Mann  is  city  engineer. 

PLEASANTON,  C.\L. — We  are  informed  that  the  town  of  Pleasanton 
does  not  contemplate  the  construction  of  an  electric-light  plant,  as  re¬ 
ported  in  these  columns  in  the  issue  of  .April  5.  P.  Rock  is  town  clerk. 

SACR.A.MENTO,  CAL. — Plans  for  the  installation  of  a  municipal  elec¬ 
trical  distributing  system,  providing  for  the  construction  of  a  substation 
and  75  miles  of  pole  lines,  have  been  prepared  by  .Albert  Givan,  city 
engineer.  The  cost  is  estimated  at  $113,600. 
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SAN  FRANCISCO,  CAL. — The  Pitt  River  Pwr.  Co.  has  applied  to  the 
Stale  Railroad  Commission  for  a  certificate  of  public  convenience  and 
necessity  to  supply  power  in  the  northeast  portion  of  Shasta  County  and 
in  Modoc  and  Lassen  Counties. 

SAN  FRANCISCO,  CAL. — An  agreement  has  been  made  between 
Messrs.  Thurston  and  Wright,  of  San  Francisco,  owners  of  a  large  tract 
of  land  near  Sheridan,  in  Placer  County,  and  the  Pacific  Gas  &  El.  Co., 
giving  the  latter  the  right  to  10  acres  of  land  on  which  to  erect  a  sub¬ 
station.  The  station  will  be  erected  on  the  line  running  from  Dutch  Flat 
in  this  county  through  Placer,  Nevada  and  Sutter  Counties  to  Vernon,  at 
the  junction  of  the  Sacramento  and  Feather  Rivers.  The  substation  will 
distribute  electricity  in  the  western  part  of  Placer  County. 

SISSON,  CAL. — George  H.  Johnson,  owner  of  the  local  electric-light 
plant,  has  applied  to  the  State  Railroad  Commission  for  permission  to  sell 
his  electric-light  plant  to  the  California-Oregon  Pwr.  Co.,  of  Medford,  Ore. 

TULARE,  CAL. — The  State  Railroad  Commission  has  granted  the  Big 
Four  El.  Ry.  Co.  permission  to  issue  $400,000  in  capital  stock,  the  pro¬ 
ceeds  to  be  used  for  the  construction  of  an  electric  railway  from  Tulare 
to  Porterville  and  from  Tulare  to  Visalia. 

SODA  SPRINGS,  IDAHO.— The  Utah  Pwr.  &  Lt.  Co.,  of  Salt  Lake 
City,  Utah,  has  applied  for  a  franchise  in  Soda  Springs. 

OGDEN,  UTAH. — Bids  will  be  received  at  the  office  of  the  chief  clerk. 
Department  of  Agriculture,  Washington,  D.  C.,  until  May  2,  for  fur¬ 
nishing  stationery  and  office  supplies,  instruments,  field  equipment,  furni¬ 
ture  and  telephone  supplies  to  the  Forest  Supply  Depot  at  Ogden,  Utah, 
during  the  fiscal  year  beginning  July  1,  1913.  Proposals,  blanks  with  full 
instructions  and  information  may  be  secured  upon  application  to  the 
chief  clerk.  B.  T.  Galloway  is  acting  Secretary  of  Agriculture. 

HELENA,  MONT. — The  Mountain  States  Tel.  &  Teleg.  Co.  will  make 
improvements  to  its  system  at  a  cost  of  about  $140,000.  The  wires  will 
l)e  placed  underground  in  the  business  section  and  portions  of  the  resi¬ 
dence  district,  involving  an  expenditure  of  about  $40,000.  E.  M.  Burgess, 
of  Denver,  Col.,  is  vice-president  and  general  manager. 

DENVER,  COL. — The  Colorado  Pwr.  Co.,  recently  incorporated  with 
a  capital  stock  of  $20,000,000,  will  take  over  the  properties  of  the  Central 
Colorado  Pwr.  Co.  under  the  reorganization  plan.  The  new  company 
will  take  over  the  plants  and  transmission  lines  of  the  Central  Colorado 
Pwr.  Co.,  the  Leadville  Lt.  &  Pwr.  Co.,  which  was  controlled  by  the 
Central  company,  and  the  Salida  Lt.  &  Pwr.  Co.,  recently  purchased  by 
interests  identified  with  the  reorganization  committee.  An  extensive 
plan  of  development,  including  the  purchase  of  other  plants  in  the  State, 
it  is  understood,  will  follow.  The  incorporators  are:  F.  Gerhard,  C.  D. 
Robbins,  L.  B.  Lord,  Irving  W.  Day,  Ernest  B.  Tracy,  R.  E.  Coulsen, 
Charles  V.  Graham,  William  M.  Evarts,  George  Foley,  Ross  A.  Madsey 
and  Harry  M.  Deming. 

DURANGO,  COL. — The  properties  of  the  San  Juan  Wtr.  &  Pwr.  Co., 
the  Durango  Gas  &  El.  Co.,  of  Durango,  and  the  Telluride  El.  Lt.  Co., 
of  Telluride,  have  been  taken  over  by  the  Western  Colorado  Pwr.  Co., 
which  is  allied  with  the  Utah  Pwr.  &  Lt.  Co.,  of  Salt  Lake  City,  Utah. 
The  new  company  will  have  its  headquarters  in  this  State  and  will  have 
charge  of  the  plants  of  the  Utah  company  in  Colorado.  General  Bulkeley 
Wells  will  continue  as  president  of  the  company  and  J.  A.  (  lay,  manager 
of  the  San  Juan  and  Durango  companies,  will  be  general  manager. 

ROCKY  FORD,  COL. — The  Arkansas  Valley  Ry.,  Lt..  Ht.  &  Pwr.  Co. 
will  erect  a  transmission  line  from  Rocky  Ford  to  Ordway,  a  distance  of 
1 1  miles.  A  new  substation  will  be  built  in  Ordway.  The  cost  of  the 
lines  is  estimated  at  $10,000.  W.  F.  Raber,  of  Pueblo,  is  general  man¬ 
ager. 


Canada 

WINNIPEG,  M.\N. — The  City  Council  has  passed  a  resolution  for 
installing  ornamental  street  lamps  on  Colony  Street  from  Ellice  Avenue 
to  Assiniboine  River,  to  cost  about  $7,500.  M.  Peterson  is  city  engineer. 

ST.  JOHN,  N.  B. — A  charter  has  been  granted  the  St.  John  Suburban 
Ry.  Co.  giving  it  the  privilege  to  construct  and  operate  street  railways  in 
the  suburbs  of  the  city  of  St.  John.  The  proposed  railway  is  part  of  the 
large  development  for  New  Brunswick  which  is  planned  by  John  R. 
Graham,  of  Bangor,  Maine,  and  associates.  The  same  interests  are  in¬ 
terested  in  the  New  Brunswick  Hydroelectric  Co.,  which  proposes  to  de¬ 
velop  power  sites  near  Magaguadavic  and  at  Lepreaux.  The  power 
company  will  furnish  electricity  to  operate  the  proposed  railway. 

ST.  STEPHEN,  N.  B. — The  charter  of  the  St.  Stephen  El.  Ry.  Co. 
has  been  amended  by  the  government,  giving  it  the  privilege  of  gener¬ 
ating  and  distributing  electricity  for  commercial  purposes. 

HALIFAX,  N.  S. — The  government  has  introduced  a  bill  providing  for 
the  establishment  of  a  rural  telephone  system.  It  is  proposed  that  the 
government  should  give  a  subsidy  of  $20  per  mile,  the  farmers  to  furnish 
and  erect  the  poles  and  the  government  to  undertake  the  stringing  of  the 
wires.  It  is  also  proposed  that  the  farmers  purchase  their  own  tele¬ 
phones  and  pay  a  small  charge  for  connecting  with  exchanges  in  the 
neighborhood. 

HALIFAX,  N.  S. — A  bill  has  been  introduced  in  the  House  of  Assem¬ 
bly  to  incorporate  the  Halifax  Tramways  &  Pwr.  Co.  The  incorporators 
are  the  directors  of  the  Halifax  El.  Tramway  Co.  The  company  proposes 
to  take  over  the  tramway  company  and  to  develop  hydroelectric  power. 
If  is  proposed  to  acquire  the  Nova  Scotia  Pwr.  Co.,  which  controls  the 


falls  on  the  Gaspereaux  River.  The  capital  stock  of  the  new  compsoiy  is 
placed  at  $5,000,000. 

BRANTFORD,  ONT. — Residents  of  Echo  Place,  a  suburb  of  Brantford, 
have  petitioned  for  the  installation  of  hydroelectric  power.  Parkdale, 
Grandview  and  other  suburbs  will  follow  suit.  The  Township  Council 
will  be  asked  to  enter  into  a  contract  with  the  Hydro-Electric  Power 
Commission  of  Ontario  to  furnish  the  service. 

FORT  FRANCES,  ONT. — A  report  has  been  made  by  the  Hydro-Elec¬ 
tric  Power  Commission  of  Ontario  on  the  possibilities  of  the  Sand  Island 
Falls,  which  are  said  to  be  capable,  under  proper  storage  conditions,  of 
developing  3000  hp. 

ISLINGTON,  ONT. — The  Town  Council  has  decided  to  accept  the 
proposition  of  the  Hydro-Electric  Power  Commission  for  furnishing 
electricity  for  lamps  and  motors  to  the  district  in  the  vicinity  of  Humber 
Bay.  Transmission  will  be  erected  from  the  station  at  Mimico  to  supply 
the  service  here. 

KINGSTON,  ONT.— The  Board  of  Trade  has  asked  the  City 
Council  to  take  up  with  the  Ontario  Hydro-Electric  Commission  the  ad¬ 
visability  of  securing  power  from  the  Madawaska  River  for  the  city. 

NORTH  TORONTO.  ONT. — The  Hydro-Electric  Power  Commission  is 
planning  to  extend  the  street-lighting  system  through  the  Glebe  Manor, 
and  provision  is  to  be  made  for  serving  100  houses  there.  The  present 
bracket  lamps  now  in  use  for  street-lighting  will  be  replaced  by  lamps 
similar  to  those  in  Toronto.  About  $35,000  is  to  be  spent  for  improve¬ 
ments  to  the  electric  system  in  North  Toronto. 

PETERBORO,  ONT. — ^The  city  of  Peterboro  has  a  bill  before  the 
Ontario  Legislature  to  appropriate  the  plant  of  the  Peterboro  Lt  3t 
Pwr.  Co. 


Miscellaneous 

HAVANA,  CUBA. — The  Havana  El.  Ryj,  iLt.  &  Pwr.  Co.  has  awarded 
a  contract  to  the  Westinghouse  El.  &  Mfg.  Co.,  of  Pittsburgh,  Pa.,  for 
complete  electrical  equipment  for  its  large  power  plant,  now  being  built 
in  Havana.  The  contract  calls  for  three  12,500-kw  Westinghouse-Parsons 
alternating-current  turbo-generators,  four  100-kw  direct-current  generators, 
nine  2000-kw  transformers,  20  100-lamp  regulators,  2000  new-type  flame- 
arc  lamps,  one  complete  switchboard  for  control  of  this  apparatus  and 
24  automatic  stokers,  together  with  a  complete  condenser  equipment. 

PANAMA. — Bids  will  be  received  at  the  office  of  the  purchasing  officer 
of  the  Isthmian  Canal  Commission,  Washington,  D.  C.,  until  May  3,  for 
furnishing  steel,  iron,  wire  cable,  nails,  nuts,  etc.  Blanks  and  general  in¬ 
formation  pertaining  to  this  circular  (No.  771)  may  be  obtained  from  the 
above  office  or  the  offices  of  the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y. ;  614  Whitney-Central  Building,  New  Orleans.  La., 
and  1086  North  Point  Street,  San  Francisco,  Cal.  Major  F.  C.  Boggs  is 
general  purchasing  officer. 


New  Industrial  Companies 


THE  APPLER  REFILLABLE  FUSE  COMPANY,  of  Syracuse,  N.  Y., 
has  been  incorporated  by  Grafton  W.  Appier,  Harold  C.  Beatty  and 
Owen  J.  Coughlin,  of  Syracuse,  N.  Y.  The  company  is  capitalized  at 
$40,000  and  proposes  to  manufacture  electric  fuses,  cartridges  and  blocks. 

THE  BELLOWS  TALK  ELECTRIC  COMPANY,  of  Boston,  Mass., 
has  been  chartered  with  a  capital  stock  of  $150,000.  The  incorporators 
are:  N.  C.  Young,  A.  R.  Graustein  and  F.  P.  Hill,  of  Boston,  Mass. 

THE  CULMER  ENGINEERING  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  by  William  C.  Fisher,  Frank  G.  Riehl  and  Edward 
C.  Hollis,  197  Hawthorne  Street,  Brooklyn,  N.  Y.  The  company  is 
capitalized  at  $10,000  and  proposes  to  do  an  electrical,  hydraulic,  mechan¬ 
ical  and  civil  engineering  business. 

THE  DORRIS  ELECTRIC  SPECIALTIES  COMPANY,  of  Babylon, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $2,000  by  F.  B. 
Knowlton,  E.  J.  Forhan  and  D.  A.  Cashin,  all  of  New  York,  N.  Y. 

THE  ELECTRIC  SALES  COMPANY,  of  Columbus,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  O.  L.  Jeffries,  M.  L. 
Jeffries  and  N.  E.  McCleery. 

THE  W.  C.  FRITZ  COMPANY,  of  Newark,  N.  J.,  has  been  incor¬ 
porated  with  a  capital  stock  of  $125,000  by  W.  G.  Fritz,  of  Orange;  H.  C. 
Van  Buskirk,  of  Dumont,  and  H.  C.  Soldan,  of  Oradell.  The  company 
proposes  to  manufacture  air  compressors,  electrical  machines,  etc. 

THE  FULLER  MOUTHPIECE  CORPORATION,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $25,000  to  manufacture 
mouthpieces  for  telephones.  The  incorporators  are:  C.  V.  Fuller,  N.  D. 
Moulds,  of  New  York,  and  F.  W.  Miller,  of  Newark,  N.  J. 

THE  OHIO  DISTRIBUTING  COMPANY,  of  Chicago,  Ill.,  has  been 
incorporated  by  H.  J.  Russell,  Vincent  C.  Mooney  and  Harry  P.  Simon- 
ton.  The  company  is  capitalized  at  $12,000  and  proposes  to  deal  in 
electrical  supplies.  > 

THE  SERVICE  ELECTRIC  COMPANY,  of  Evansville,  Ind.,  has  been 
granted  a  charter  with  a  capital  stock  of  $40,000  to  do  an  electrical  supply 
business.  The  incorporators  are:  Harry  A.  Robertson,  Ray  C.  Straight, 
De  Forest  11.  Wood  and  Merrit  W.  Smith. 
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New  Incorporations 


LOS  ANGELES,  CAL. — The  Salmon  Lake  Wtr.  &  Pwr.  Co.  has  been 
incorporated  with  a  capital  stock  of  $2,000,000  by  Arthur  Moore,  S.  A. 
Kitchner,  of  Los  Angeles,  and  A.  E.  Mann,  of  Pasadena. 

PEORIA,  ILL. — The  Central  Illinois  Lt.  Co.  has  been  incorporated 
with  a  capital  stock  of  $750,000  by  A.  D.  Furlong,  H.  T.  Willett  and  P.  B. 
Warren.  The  company  proposes  to  operate  light  and  power  plants. 

WARREN,  ILL. — The  Warren  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $25,000  to  construct  and  operate  an  electric  light, 
heat  and  power  plant.  The  incorporators  are:  A.  J.  Johnson,  G.  W. 
Scheidecker  and  F.  T.  Morrissey. 

EVANSVILLE,  IND. — The  Sieflert  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  Frank  W.  and  Leo  Sieflert  and  I'red 
W.  Stocker. 

SHOALS,  IND. — The  Shoals  El.  Lt.  Co.  has  been  chartered  with  a 
capital  stock  of  $10,000  to  generate  and  distribute  electricity.  The  in¬ 
corporators  are  Charles  O.  Williams,  B.  C.  Johnson  and  J.  T.  Morris. 

WILLIAMSTOWN,  KY. — The  Williamstown  Mill  &  Lt.  Co.  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  J.  M.  Riley,  J.  W.  Shields, 
R.  L.  Webb,  W.  P.  Stratton  and  G.  S.  Webb.  The  company  proposes  to 
operate  an  electric-light  plant  and  grist  mill. 

MUSKEGON,  MICH. — The  Frugale  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $20,000  for  the  purpose  of  generating  electricity 
to  be  distributed  in  the  northern  part  of  Muskegon  County.  Frank  H. 
Speese,  Martin  W.  Camiford  and  Albert  Speese  are  the  incorporators. 

STIGLER,  OKLA. — The  Stigler  El.  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $15,000  by  J.  N.  Ward,  Claud  C. 
Ward  and  F.  C.  Ward,  all  of  Fort  Smith.  .Ark. 

HARRISBURG,  PA. — Charters  have  been  granted  by  the  State  De¬ 
partment  to  the  People’s  El.  Co.,  of  Ontelaunee  Township;  the  People’s 
El.  Co.,  of  West  Leesport;  the  People’s  El.  Co.,  of  Centre  Township,  and 
the  People’s  £1.  Co.,  of  Centreport.  £iach  company  is  capitalized  at 
$5,000  and  the  incorporators  arc:  David  S.  Wolf,  .Mian  .\.  Baver 
and  Grant  E.  Allcman. 

FORT  WORTH,  TEX. — The  Eugene  Ashe  El.  Co.  has  been  incorporated 
with  a  capital  stock  of  $7,000  by  Eugene  .Ashe,  H.  S.  .Ashley  and  C.  L. 
Clements. 

BELLOWS  FALLS,  VT.— The  Bellows  Falls  El.  Co.  has  been  incor¬ 
porated  with  a  capital  stock  of  $150,000  by  Newell  C.  Young,  Archibald 
R.  Graustein  and  Fenemore  P.  Hill. 

BELLOWS  FALLS,  VT. — The  Fall  Mountain  El.  Co.  has  been  granted 
a  charter  with  a  capital  stock  of  $125,000.  The  incorporators  are:  Newell 
C.  Young,  Archibald  R.  Graustein  and  Fenemore  P.  Hill. 

MORGANTOWN,  W.  VA. — The  Eastern  Pwr.  &  Lt.  Corpn.  has  been 
incorporated  with  a  capital  stock  of  $20,000,000  to  control  electric-light, 
power  and  gas  properties,  railways,  etc.,  in  Morgantown,  Wheeling,  W. 
Va.,  Reading,  Pa.,  and  Vincennes,  Ind.,  to  be  operated  by  W.  S.  Barstow 
&  Co.,  50  Pine  Street,  New  York.  The  officers  are:  W.  S.  Barstow, 
president;  J.  B.  Taylor,  vice-president,  both  of  W.  S.  Barstow  &  Co.; 
G.  H.  Walbridge,  vice-president,  and  A.  P.  Taliaferro,  both  of  W.  P. 
Bonbright  &  Co.,  of  New  York,  N.  Y.  Improvements  will  be  made  to 
the  West  Virginia  properties  during  1913  which  will  involve  an  expen¬ 
diture  of  about  $350,000. 

WTNDSOR,  ONT.,  CAN. — The  Essex  County  Lt.  &  Pwr.  Co.  has  been 
organized  with  a  capital  stock  of  $500,000  and  the  following  officers: 
Robert  F.  Stewart,  president;  A.  C.  Marshall,  vice-president;  J.  V.  Oxtoby, 
secretary,  and  George  Wiley,  treasurer,  all  of  Detroit,  Mich.  The  com¬ 
pany  now  has  a  plant  in  Sandwich,  and  has  completed  negotiations 
whereby  it  takes  over  the  property  of  the  Amherstburg  El.  Lt.,  Ht.  & 
Pwr.  Co.,  of  Amherstburg,  for  $12,500;  the  Essex  Lt.  &  Pwr.  Co.,  of 
Essex,  for  $13,750;  the  Kingsville  El.  Lt.  Co.,  Ltd.,  of  Kingsville,  for 
$11,300,  and  the  Leamington  Lt.  &•  Ht.  Co.,  of  Leamington,  for  $22,000. 


Trade  Publications 


SPLICING  SLEEVES. — Hickey  &  Schneider,  227  Fulton  Street,  New 
York,  have  issued  a  circular  containing  interesting  information  and  the 
results  of  tests  on  H.  &  S.  seamless  copper  splicing  sleeves  for  splicing 
transmission-line  conductors. 

SNAP  SWITCHES. — The  Trumbull  Electric  Manufacturing  Company, 
Plainville,  Conn.,  has  issued  a  circulai*  referring  to  its  “Circle  T’’  snap 
switches.  The  single-pole,  double-pole,  three-point  and  four-point  switches 
are  illustrated  and  briefly  described. 

PUSH-BUTTON  SWITCHES. — A  recent  bulletin  of  the  Cutler-Ham¬ 
mer  Manufacturing  Company,  Milwaukee,  Wis.,  No.  8650,  illustrates  and 
lists  all  of  the  C-H  push-button  switches,  attachment  plugs,  receptacles, 
cord  connectors,  sockets  and  plates. 

CLAY  PRODUCTS. — The  Laclede-Christy  Clay  Products  Company, 
Manchester  and  Sulphur  Avenues,  St.  Louis,  Mo.,  in  a  folder  with  a 
striking  cover,  bearing  the  title  “Service  That  Saves,’’  tells  about  fireclay 
products  for  all  furnace  purposes  in  brief  paragraphs. 


FLASHLIGHT  BATTERIES. — The  American  Carbon  &  Battery  Com¬ 
pany,  509  Olive  Street,  St.  Louis,  Mo.,  has  recently  added  to  its  line 
of  wet  and  dry  batteries  a  new  line  called  the  American  Radium  flash¬ 
light  batteries,  a  price  list  of  which  is  now  being  distributed. 

DIRECT-CURRENT  GENERATORS.— In  Bulletin  No.  148,  which 
superseded  No.  104,  issued  by  the  Crocker-Wheeler  Company,  Ampere, 

N.  J.,  direct-current  generators,  rated  at  from  150  kw  to  1500  kw,  for 
railway  service  and  other  heavy  duty,  are  described  and  fully  illustrated. 

ELECTRIC  SPECIALTIES.— S.  R.  Fralick  &  Company,  15  South 
Clinton  Street,  Chicago,  Ill.,  are  distributing  copies  of  "Fralick’s  Special 
Salesman.’’  This  little  publication  features  some  of  the  specialties  handled 
by  the  Fralick  company  and  contains  other  information  of  practical 
interest. 

ENGINEERING  LEAFLET. — “The  Remedy  for  Water  in  Compressed 
Air’’  is  described  in  Engineering  Leaflet  No.  14,  issued  by  the  Harrison 
Safety  Boiler  Works,  Philadelphia,  Pa.  Following  the  illustrated  descrip 
tion  of  the  subject  matter,  brief  reference  is  made  to  the  Cochrane  sep 
arators  and  the  excellent  results  they  have  given  as  air  driers. 

REFIGERATING  MACHINES. — The  Audiffren-Singrun  refrigeratnv 
machine  as  a  new-business  getter  and  load  equalizer  is  made  the  sub¬ 
ject  of  a  pasteboard  folder  recently  issued  by  the  H.  W.  Johns-Manvilie 
Company,  Madison  Avenue  and  Forty-first  Street,  New  York,  which 
offers  a  special  proposition  in  this  connection  to  central  stations. 

WATER  WEIGHER. — In  a  large  eight-page  pamphlet  the  Keunicott 
Water  Softener  Company,  Chicago  Heights,  Ill.,  gives  information  respect¬ 
ing  the  Kennicott  water  weigher,  a  device  which  automatically  records 
the  weight  of  water  evaporated  by  boilers.  This  valveless  device  operates 
continuously  and  automatically  and  discharges  at  automatic  pressure. 

AIR  COMPRESSORS. — The  Barr  “unit-compound”  air  compressor  is 
thf  subject  of  a  pictorial  bulletin  showing  this  apparatus  in  various  types 
of  steam,  belt  and  electric  drive.  These  compressors  are  built  in  capaci¬ 
ties  of  100  cu.  ft.  to  500  cu.  ft.  per  minute,  at  60  lb.  to  100  lb.  pressure, 
and  are  manufactured  by  the  Pennsylvania  Pneumatic  Company,  Erie,  Pa. 

TOOLS  FOR  CABLE  WORK.— T.  J.  Cope,  3244  North  Fifteenth 
Street,  Philadelphia,  Pa.,  has  issued  a  large  folder  illustrating  many 
specialties  for  underground  electrical  construction,  including  bond-attacli- 
ing  plates,  winches  for  drawing  in  underground  cables,  cable-pulling 
rigging,  conduit-cleaning  tools,  duct  protectors,  high-tension  terminals, 
conduit-threading  machines  and  others. 

GENERATORS  .\ND  MOTORS — The  Peerless  Electric  Company,  War¬ 
ren,  Ohio,  in  its  Bulletin  No.  36  illustrates  and  describes  its  bipolar  gen¬ 
erators  and  motors  in  fractional  horse-power  sizes.  Where  individual 
motor  equipment  is  required  these  bipolar  motors  have  been  successfully 
used.  Their  application  to  ventilating  fans,  blowers,  buffing,  grinding  and 
polishing  machinery  is  illustrated  and  described. 

INDICATING  INSTRUMENTS.— In  Bulletin  No.  73,  recently  issued 
by  the  Industrial  Instrument  Company,  Foxboro,  Mass.,  forty  pages  ar*: 
devoted  to  the  latest  types  of  Foxboro  thermometers  and  thermographs. 
These  indicating  and  recording  instruments  show  a  marked  improvement 
in  that  they  are  so  constructed  that  reading  of  them  is  made  exceptionally 
easy.  A  number  of  chart  records  made  under  different  conditions  are 
shown. 

LAUNDRY  M.VCHINERY.— The  “1900”  Washer  Company,  Bing 
hamton,  N.  Y.,  has  issued  an  illustrated  catalog  intended  for  the  per¬ 
usal  of  the  prospective  user  of  electric  laundry  equipment.  The  merits 
of  the  machinery  are  convincingly  set  forth.  Special  interest  will  be 
taken  by  the  householder  in  the  way  “Mrs.  Lee”  solved  the  laundry 
problem,  as  attractively  shown  by  twenty-seven  pictures  distributed 
through  the  catalog. 

INSUL.XTORS. — “Some  Interesting  Facts”  about  insulators  are  told 
in  a  booklet  with  this  title,  issued  by  the  Hemingray  Glass  Company, 
Covington,  Ky.  The  subjects  covered  include  design,  annealing,  strains 
and  tests.  Under  the  latter  beading  are  summarized  and  tabulated  the 
results  of  some  very  interesting  tests  of  about  twenty-five  Hemingray  in¬ 
sulators  made  by  Prof.  Albert  S.  Richey  and  Mr.  Francis  J.  Adams,  of 
the  Worcester  Polytechnic  Institute. 

TELEPHONE  ACCESSORIES. — In  a  forty-page  booklet  issued  by  the 
.\merican  Electric  Company,  State  and  Sixty-fourth  Streets,  Chicago,  111  . 
entitled  “The  Remakable  Growth  of  an  Idea,”  there  are  shown  telephone 
brackets  and  holders,  germ-proof  glass  mouthpieces  and  “All-ways”  port 
able  lamp  brackets,  utilitarian  accessories  for  the  office  and  home  that  tend 
to  greater  comfort  and  convenience  for  the  user.  The  brackets  are  ad¬ 
justable  to  any  telephone,  are  out  of  the  way  when  not  wanted  and  within 
easy  reach  when  needed,  and  are  most  compact.  The  many  illustrations 
in  the  pamphlet  effectively  show  the  utility  of  these  devices. 

AUTOM.\TIC  CONTROLLERS.— The  Cutler-Hammer  Manufacturing 
Co.,  of  Milwaukee,  has  issued  Bulletins  9630,  9632,  9640  and  9642,  illus¬ 
trating  and  describing  a  new  line  of  automatic  controllers  for  use  with 
slip-ring  polyphase  motors  operating  on  low-voltage  and  high-voltage 
circuits.  New  types  of  magnetic  switches  are  used  on  these  controllers, 
the  construction  and  functions  of  which  are  fully  described.  Bulletins 
6090,  6095,  6100  and  6105  describe  types  of  automatic  starters  for  direct- 
current  motors,  which  are  used  in  place  of  hand  starters  where  it  is  desired 
to  get  proper  acceleration  and  where  convenience  of  control  is  essential. 
These  starters  can  be  placed  out  of  the  way  and  the  motor  started  by 
merely  pushing  a  button  or  closing  a  small  switch. 
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Business  Notes 


THE  P.ARAGON-SELLERS  COMPANY  has  moved  its  Chicago  head¬ 
quarters  from  150  North  Fifth  Avenue  to  9  South  Clinton  Street. 

THE  .ST.\TES  COMPANY  has  removed  its  office  from  302  West 
Water  Street,  Syracuse,  N.  Y.,  to  19  New  Park  Avenue,  Hartford,  Conn. 

THE  CROUSE-HINDS  CO.MPANY,  Syracuse,  N.  Y.,  will  move  its 
Cincinnati  office  on  May  1  to  the  twenty-third  floor  in  the  tower  of  the 
new  Union  Central  Ituilding,  Fourth  and  Vine  Streets. 

THE  AR.MORDUCT  MANUFACTURING  COMPANY,  London,  Eng., 
has  just  received  from  one  of  the  largest  English  railway  companies  a 
second  order  for  approximately  100  miles  of  rubber-covered  cable. 

THE  CARSTARPHEN  ELECTRIC  CO.MPANY,  of  Denver,  Cal.,  is 


now  occupying  its  new  building  at  1252  Broadway.  The  company  is 
going  more  extensively  into  manufacturing  operations  and  among  other 
products  is  developing  a  complete  line  of  knife  switches. 

THE  KENNICOTT  CO.MPANY,  Chicago  Heights,  Ill.,  has  recently 
received  from  the  city  of  Philadelphia,  upon  the  recommendation  of  the 
Franklin  Institute,  the  award  of  the  John  Scott  legacy  medal,  for  the 
Kennicott  water  weigher.  The  award  was  made  in  consideration  of  the 
novelty,  simplicity  of  design  and  accuracy  shown  by  the  water-measuring 
device. 

THE  W.  A.  JACKSON  COMPANY,  electrical  engineer  and  contractor, 
Chicago,  has  received  the  contracts  for  the  electrical  installation  in 
the  Ontario  Paper  Company’s  mill  at  Thorold,  Ontario,  Canada.  The  same 
company  has  also  received  a  contract  for  the  electrical  equipment  in 
the  Grand  Calumet  River  power  station,  which  is  situated  at  East  Chi¬ 
cago,  Ind. 
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UNITED  STATES  PATENTS  ISSUED  APRIL  8,  1913. 

(Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,058,047.  APPARATUS  AND  PROCESS  FOR  MAKING  WIRE  ELEC- 
TROLYTIC.XLLY ;  W.  E.  Gibbs,  Pittsburgh,  Pa.  App.  filed  Sept.  4, 

1909.  Copper  is  deposited  upon  an  endless  wire,  which  is  passed 
through  an  electroplating  vat. 

1,058,048.  METHOD  OF  AND  APPARATUS  FOR  PRODUCING  COP¬ 
PER  WIRE;  W.  E.  Gibbs,  New  York,  N.  Y.  App.  filed  Aug.  30, 

1910.  Copjier  wire  is  passed  through  depositing  vat;  has  means  for 
drawing  and  reeling  resultant  product  and  automatic  means  for  main¬ 
taining  speed  of  wire  through  vat  and  reeling  speed  in  proper  ratio. 

1,058,051.  ELECTRIC  SWITCH;  M.  Guett,  Hartford,  Conn.  App.  filed 
June  20,  1912.  Push-buttons  operate  a  rocker  arm. 

1,058,057.  ELECTRIC-FURNACE  CARBON  ELECTRODE;  A.  T. 
Hinckley,  Niagara  Falls,  N.  Y.  App.  filed  Feb.  2,  1912.  Has  a  longi¬ 
tudinal  hole  and  a  narrow  slit  extending  from  end  to  end  of  the 
electrode. 

1,058,071.  SWITCH;  H.  E  Leppert,  New  Britain,  Conn.  App.  filed 
March  17,  1910.  Push-buttons  operate  oscillating  switch  arm. 

1,058,107.  CONTROLLING  .MECHANISM;  A.  L.  Ruthven,  Topeka,  Kan. 
App.  filed  April  22,  1912.  For  railway  trains;  operated  by  pressure 
from  braking  system;  electric  circuit  controls  operation. 

1.058,113.  METHOD  OF  TRE.\TING  WATER  FOR  STEAM-BOILER 
PURPOSES;  W.  C.  Stuckel,  Newark,  N.  J.  App.  filed  May  10,  1912. 
Water  is  passed  through  mass  of  zinc  and  copper  particles  to  agitate 
mass  and  set  up  galvanic  action  in  water. 

1,058,120.  TELEPHONE  MUFFLER;  M.  Weil,  New  York,  N.  Y.  App. 
filed  June  27,  1912.  Has  vacuum-jacketed  walls  which  prevent  the 
speech  being  heard  by  others  in  the  room. 

1,058,143.  HIGH-TENSION  CONNECTING  INSUL.4TOR;  A.  Bitter 
and  E.  Weissberg,  t  assel,  Germany.  App.  filed  Sept.  4,  1912.  Cart¬ 
ridge  with  fuse  wire  is  removably  seated  in  the  connecting  or  leading- 
in  insulator,  with  tlie  fuse  chamber  connected  at  its  inner  end  with 
the  oil  space  of  the  apparatus. 

1,058,176.  SELECTIVE  SIGNALING  SYSTEM;  W.  E.  llarkness,  E.ast 
Orange,  N.  J.  App.  filed  Dec.  19,  1911.  For  railway-train  dispatching 
work;  a  selector  in  a  closed  bridge  of  the  line  at  each  station. 

1,058,178.  ELECTRICALLY  OPERATED  APPARATl’S;  ti.  W.  Hart. 
West  Hartford,  Conn.  -App.  liled  Jan.  2,  1912.  Solenoid-operated 
device. 

1,058,179.  SWITCH;  G.  W.  Hart,  West  Hartford,  Conn.  .\pp.  filed  July 
29,  1912.  Combination  of  solenoid,  switch  arm,  deter  and  actuating 
means. 

1.058,184.  ELECTRIC  TYPE-METAL  HEATER  FOR  LINOTYPE 
MACHINES;  D.  S.  Kramer,  Columbus,  t)hio.  Apj).  filed  April  9, 
1912.  Heat  generated  by  current  induced  in  secondary  winding  by 
pa  sage  of  alternating-current  through  primary  winding;  has  thermo 
cut-ol.‘. 

1,058.200.  ELECTRIC-SWITCH  CONTROL;  W.  M.  Scott,  Berwyn,  Pa. 
.\pp.  filed  .March  8,  1912.  Circuit-breaker,  electromagnetic  means  con¬ 
trolling  same  and  a  control  switch  in  the  circuit  of  the  electromag¬ 
netic  means. 

1,058,219.  SIGN.M.  DL^PL.NY;  P.  J.  Chase,  Los  -Angeles,  Cal.  -App. 
liled  Oct.  10,  1911.  For  grade  crossings;  pair  of  cross-arms  rotatably 
mounted  on  a  standard. 

1,058.243.  PROCESS  OF  ELECTRIC  WELDING;  M.  1-achman,  New 
A'ork,  N.  Y.  App.  filed  Sept.  28,  1909.  Consists  in  butting  the  two 
pieces  together  with  the  end  of  one  piece  against  an  edge  of  the  other 
so  that  when  current  is  on  and  pressure  is  applied  one  piece  will  he 
split  by  the  other. 

1,058,244.  INDUCTION  ALTERNATOR;  L.  J.  Le  Pontois,  New  Ro¬ 
chelle,  N.  Y.  -App.  filed  Jan.  13.  1909.  Particularly  for  igniting  cir¬ 
cuits;  field  construction  and  windings. 

1  OSS.Jol.  SIGNALING  .MECHANIS-M;  R.  T.  Reid,  Se.attle,  Wash.  App. 
Ided  .April  24,  1912.  Police  call;  electromagnetically  operated  step- 
hy-step  circuit-closing  device. 

1,058,270.  SE.AT;  E.  E.  Stephens.  Los  .Angeles,  Cal.  App.  filed  March 
26,  1912.  Closet  seat  warmed  by  inclosed  resistance  coil;  thermo 
control. 

1,058.296.  COMBINED  POTENTIAL  AND  OVERLOAD  SWITCH; 
E.  L.  Gale,  Sr.,  A'onkers,  N.  Y.  App.  filed  June  11,  1907.  Electro- 
responsive  device  controls  switch,  and  a  thermostatic  means  controlled 
by  current  through  switch  controls  operation  of  the  electro-responsive 
device.  • 

1,058.308.  SAFETY  SLOW-DOWN  -AND  STOP  MOTION  FOR  ELEC¬ 
TRIC  ELEV.ATOR.S;  D.  Larson,  Yonkers,  N.  Y.  -App.  filed  .Tuly  5, 
1910.  A  dynamic  brake  circuit  for  the  elevator  motor. 


1,058,329.  AUTOMATIC  KEYBOARD  PLAYER;  C.  W.  Nystrom, 
isaristad,  Sweden  App.  filed  April  27,  1910.  Key-actuating  devices 
have  arc-shaiied  portions  moved  by  electromagnetic  means  into  en¬ 
gagement  with  cylinders  rotating  at  different  speeds. 

1,058,380.  ELECTRIC  HE.ATER;  J.  F.  Monnot,  Paris,  France.  App. 
liled  Dec.  10,  1910.  Metallic  envelope  having  hermetically  sealed 
within  it  an  electric  resistance  conductor  embedded  in  pulverulent 
plaster  of  paris. 

1,058,514.  ELECTRIC-ARC  LAMP;  T.  E.  Adams,  Cleveland,  Ohio. 
App.  filed  July  8,  1909.  Upper  metallic  electrode  is  dropped  upon  the 
lower  metallic  electrode  successively  to  remove  scoriaceous  deposits 
and  permit  proper  electrical  contact. 

1,058,515.  ELECTRIC- ARC  LAMP;  T.  E.  Adams,  Cleveland,  Ohio.  App. 
filed  April  5,  1910.  -Additional  weight  is  given  upper  electrode  to 
cause  it  to  strike  the  lower  electrode  with  force  sufficient  to  remove 
congealed  slag  from  latter. 

1,058,519.  AUTOMATIC  CONTROLLER;  S.  P.  Armstrong,  Fort  Scott, 
Kan.  -App.  filed  Nov.  10,  1909.  Means  for  operating  a  main  con¬ 
troller  and  means  governed  by  a  master  controller  for  actuating  the 
said  operating  means. 

1,058,533.  AUTOMATIC  RESISTANCE  REGULATOR  FOR  TELE¬ 
GRAPH  LINES  -AND  THE  LIKE;  E.  Bi-lin,  Paris,  France.  App. 
filed  Dec.  20,  1911.  Relays  move  a  slider  along  a  resistance;  a  gal¬ 
vanometer  in  series  with  the  line  controls  the  relays. 

1,058,541.  TELEGRAPHIC  RELAY;  S.  G.  Brown,  London,  England. 
App.  filed  Aug.  29,  1912.  Thermoelectric  couple,  an  independent 
heating  element  and  mechanical  means  controlled  by  the  cable  cir¬ 
cuit  for  varying  beating  effect  of  said  element  on  the  couple. 

1,058,545.  ANNUNCIATOR  SYSTEM;  H.  Caldwell,  Fort  Michie,  N.  Y. 
App.  filed  Dec.  5,  1911.  Circularly  arranged  magnets  control  an 
annunciator  drum. 

1,058,555.  RECEIVING  TRANSFORMER  FOR  WIRELESS-TELE¬ 
GRAPH  SYSTEMS;  E.  L.  Colby,  Auburn,  N.  Y.  App.  filed  Feb.  6, 

1911.  Primary  and  secondary  windings  on  common  axis  with  adjacent 
ends  separated  by  air  space  and  an  adjustable  winding  in  series  with 
one  of  the  first  windings  and  disposed  within  the  same. 

1,058,574.  CABLE-REELING  MECHANISM  FOR  ELECTRIC  LOCO¬ 
MOTIVES;  D.  T.  Fisher,  Columbus,  Ohio.  App.  filed  Feb.  15,  1909. 
Planetary  gear  transmission  between  motor  armature  and  reel  with 
a  controlling  brake. 

1,058,587.  CIRCUIT  CONTROLLER;  N.  M.  Hopkins,  Washington, 
D.  C.  App.  filed  Aug.  25,  1911.  For  odometers,  speedometers,  etc. 
Battery  is  automatically  cut  out  of  circuit  when  the  mechanism  is  not 
in  operation. 

1,058,589.  ELECTRIC  ANNUNCIATOR  AND  LIGHTING  MECHAN- 
IS.M;  P.  A.  Huddleston,  Oklahoma,  Okla.  App.  filed  Oct.  2,  1912. 
For  calling  hotel  guest;  closing  of  switch  rings  hell  and  lights  lamps 
in  guest’s  room;  guest  operates  wall  switch  in  room  and  thereby  cuts 
out  bell  and  sends  full  current  into  the  lamp. 

1,058.598.  TELEGRAPHER’S  KEY-BUTTON  CUSHION;  H.  A.  Kelty, 
New  Castle,  Pa.  -App.  filed  May  9,  1912.  -A  cap  covers  and  is  yield¬ 
ingly  supported  upon  the  key  button. 

1,058.631.  TELEPHONE  -ATTACHMENT;  A.  Schlosser,  Dodge,  Neb. 
-App.  filed  Mav  14,  1912.  Unauthorized  party  listening  to  conversation 
on  a  party  line  causes  a  signal  to  be  given  the  party  using  the  line. 

1,058,635.  CABLE-REELING  MECHANISM  FOR  EI.ECTRIC  LOCO- 
SlOTIVES;  F'.  L.  Sessions,  Columbus,  Ohio.  App.  filed  F'eb.  16,  1909. 
The  armature  of  the  driving  motor  is  mounted  within  the  hollow 
drum. 

1,058,653.  PROCESS  FOR  CARRYING  THROUGH  CHEMICAL  GAS 
REACTIONS  BY  MEi^’S  OF  -AN  ENLARGED  ELECTRICAL 
DISCH.ARGE;  H.  Antfrlessens,  Munich,  Germany.  App.  filed  July 
17,  1912.  Arc  is  deformed  by  blowing  a  suitable  medium  against 
it  and  deformed  arc  is  spread  and  extended  linearly  by  subjecting  it 
to  force  of  a  magnetic  field. 

1.058,673.  H.ANGING  SUSPENSION  FOR  ELECTRICAL  TRANS- 
AlISSION  LINES;  T.  Jervis,  Brescia,  Italy.  .App.  filed  Nov.  18,  1911. 
Pivotally  supported  hanger  with  rectangular  arm  extending  on 
opposite  sides  thereof. 

1.058,677.  WATER-COOLED  WELDING  ELECTRODE  FOR  ELEC¬ 
TRIC  SPOT-WELDING  MACHINES;  A.  C.  Taylor,  Warren,  Ohio. 
-App.  filed  Nov.  1,  1912.  Tubular  electrode  body  with  fluid  connec¬ 
tions. 

1,058,687.  ELECTRICAL  RESISTANCE  DEVICE;  G.  C.  Marx,  Eliza¬ 
beth,  N.  J.  App.  filed  Dec.  17,  1909.  To  render  ventilating  fans  on 
railway  cars  interchangeable  on  lines  using  different  current  in¬ 
tensities;  has  support  with  insulated  contact  points  and  a  sectional 
resistance  coil  removably  secured  to  the  support. 


